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RIGH, T, for the Executive Aircraft... 
RIGHT tor the Jet Fighter... Sperry £ 


> The versatility and adaptability of 
the Sperry Zero Reader* are shown by 
its use on the supersonic all-weather 
jets of the U.S. Air Force . . . including 
the Northrop F-89, North American 
F-86D and the Lockheed F-94. 

® The Zero Reader performs for jet 
fighters the same job it does for com- 
mercial and executive aircraft such as 
the Beechcraft and Douglas DC-3— 
simplifying flying, navigating and mak- 
ing manual approaches for pilots. 

> The Zero Reader tells the pilot 


directly on a simple two-element indi- 
cator how to move the controls so as to 
fly the correct flight path with ease and 
precision. It combines the type of 
information usually supplied by the 
gyro-horizon, directional gyro, mag- 
netic compass, sensitive altimeter and 
cross pointer meter. 


4B 


Developed by Sperry with the coop- 
eration and encouragement of All- 
Weather Flying Division, USAF and 
the Air Transport Association . . . the 
Zero Reader is another step in the 
attainment of all-weather operations. 
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No “crab hazard” 
in landing these Cessnas! 


LL new Cessna Models of the 190 Series are now equipped 
A with Goodyear Cross-Wind Landing Wheels for greater 
serviceability and safety. For with these castered wheels aircraft 
can both take off and land regardless of wind direction. This 
makes it possible to operate these new Cessnas even from single 
strip airports when the wind is at right angles to the runway. 
Already in use on some commercial and military aircraft, the 


Goodyear Cross-Wind Landing Wheel opens a new era in flying. 
For full information about Goodyear Aviation Products, write: 


Goodyear, Aviation Products Division 
Akron 16, Ohio or Los Angeles 54, California 
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New Electric Power Units Foretell Era of Pus! ... Faster aircraft 
anda busier pilots are pushing automatic flight devices into the forefront. The 
development of versatile fool-proof power units to actuate control surfaces in 
conjunction with automatic pilots is a primary factor in achieving pushbutton 
flight. Such units are being produced by EEMCO in close cooperation with the 
designers and puilders of tomorrow's dircraft. 


. One 
such "radical" advance is the motor actuator used 
on a new jet fighter. This unit incorporates two 
motors of different 512¢, driving into individual 
gear reductions to operate the screw jack. Each 
fulfills a particular need and is not to be con~ 
sidered a standby. The small motor of 1/10 hep. 
output operates practically continuously under 
control of the automatic pilot and provides a rave 
of travel to jack of 6 100” per sec. The large 
intermittent duty 3.3 hep. motor provides manual 
operation of screw jack by pilot for maneuvering 
and extreme situation: with a rate of travel of 
7/10” per sec. Normal operating load of unit 
11,000 1lbs.- volt operation. Equipment in- 
cludes overload ana travel limit switches, radio 
noise filters, position indicator and non-jam=- 
ming Stops. 


stabi ..-A similarly unconventional motor 
arrangement operates the horizontal stabilizer 
actuator on 4 turbo-prop aircraft of recent 
design. A small continuous duty motor of 1/15th 
h.p. operating through a gear reduction is used 
for automatic flight and a large intermittent 
auty 3-1/2 h-p- with direct drive of 12,000 rpm 
is used for manual operation. The unique feature 
again is that it provides a large power source for 
maneuvering anc 4 smaller unit for trimming in 
flight in small increments through the automatic 
pilot. 


In Fro} us your requirements on current motor or actuator 
problems. Include preliminary data on type of unit, specific function, special 
requirements, operating conditions, motor and actuator specifications and any 
available drawings, diagrams and tables. 


SEND FOR FREE 
PERFORMANCE CHARTS 


AND DESIGN DRAWINGS...Executi 
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head will be placed on mailing li : 
: , g list for perf 
design drawings of EEMCO designs for file ee ENGINEERING 


and MFG. Corp. 
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Cover—Bell A\jircraft Corporation's H-12 is the 
largest helicopter in the Bell series, marked by a 
single-rotor system and the Bell-patented stabilizer 
bar. The H-12 has a cruising speed of 85 m.p.h. 
and a top speed in excess of 120 m.p.h. It can 
carry ten persons and a pilot and has a useful load 
of overaton. It is powered by a Pratt and Whitney 
R-1340 600-hp. engine. 
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LOCKHEED F-80 SHOOTING STAR POWERED BY ALLISON J33 TURBO-JET REPUBLIC F-84 THUNDERJET POWERED BY ALLISON 135 TURBO-JET 


Experience where 
it counts most 
--in the air 


The U. S. Air Force and U. S. Navy have accumulated 
more than 500,000 hours of actual flight operation 
with Allison Turbo-Jet engines in the aeroplanes shown GRUMMAN F9F-3 PANTHER POWERED BY ALLISON 133 TURBO-JET 
on this page. This is more time in the air than the jet | 

engines of any other manufacturer in the world. 


Represented in this broad background of experience 
are thousands of hours of flight time on both J35 axial 
and J33 centrifugal flow engines — with and without 
afterburners — on the two models. 


Now two new Navy planes are flying with Allison 
Turbo-Prop power. Here, too, Allison is the leader with 
its Navy-sponsored T40 twin Turbo-Prop engines out 
in front gaining in-the-air experience. 


It's experience that counts — and these turbine en- _ nogruRop F-89 SCORPION POWERED BY TWO ALLISON 135 TURBO-JETS WITH AFTERBURNERS 
gines have it where it counts most—in the air—in 
these airplanes. 


Allison J33 engines also lend 
assistance to reciprocating 


engines in the 
Martin P4M and x 
North American AJ-1. (4, 


DIVISION OF GENERAL MOTORS 
INDIANAPOLIS, INDIANA 

| GENERAI 

| MOTORS 


DOUGLAS A2D SKYSHARK POWERED BY ALLISON 140 TURBO-PROP 


CONSOLIDATED PSY FLYING BOAT POWERED BY FOUR ALLISON T40 TWIN TURBO-PROPS LOCKHEED F-94 ALL-WEATHER FIGHTER POWERED BY ALLISON J33 TURBO-JET WITH AFTERB NER 
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ILA.S. News 


A Record of People 


James E. Webb ToBe Speaker 
at Honors Night Dinner 


Speaker Is U.S. Under Secretary of State; Awards and 
Honors To Be Presented; Technical Sessions 
Tentatively Set. 


( “sprang OF HONOR AND PRINCIPAL SPEAKER at the Honors Night Dinner of 
the Institute of the Aeronautical Sciences will be James Edwin Webb, 


Under Secretary of State, Department of State, U. 


will be held on Monday, January 29, 
the first day of the Nineteenth An- 
nual Meeting, at the Hotel Astor in 
New York City. 

James H. ‘‘Dutch’’ Kindelberger, as 
one of his last official acts in the capac- 
ity of 1950 I.A.S. President, will in- 
troduce the speaker. At the dinner, 
Honorary Fellowships and Fellow- 
ships for 1950 will be conferred, and 
the following awards will be pre- 
sented: The John Jeffries Award, The 
Robert M. Losey Award, The Syl- 
vanus Albert Reed Award, and The 
Lawrence Sperry Award. 
>» The Speaker—Mr. Webb was nom- 
inated to his present position by 
President Truman in January, 1949, 
and shortly thereafter was appointed 
as State Department member to the 
Air Coordinating Committee. Prior 
to his becoming Under Secretary of 
State, he had been Director of the 
Bureau of the Budget since July, 1946, 
and had directed the preparation and 
presentation of three of the four post- 
war Budgets of the U.S. Govern- 
ment. 

A native of North Carolina, Mr. 
Webb attended the Oxford (N.C.) 
High School and the University of 
North Carolina. He was graduated 
from the latter in 1928 with an A.B. 
degree. He remained at the Univer- 
sity for another year as Secretary of 
the Bureau of Educational Research. 
He later studied law and was a law 
clerk and stenographer in the Oxford 
law firm of Parham and Lassiter. 


S. Government. The dinner 


In 1930, Mr. W Tebb in the 
Marine Corps Reserve as a student 
aviator and received his flight train- 
ing at the Pensacola Naval Air Sta- 
tion, Fla. Commissioned in 193l asa 
Second Lieutenant, Fleet Marine 
Corps Reserve, he was on active fly- 
ing duty for a year at Quantico, Va. 
Subsequently, he served as Command- 
ing Officer of the Marine Reserve 
Aviation Squadron at Anacostia, 
Washington, D.C. 

Mr. Webb first came to Washington 
in 1932 as Secretary to Representa- 
tive Edward W. Pou, of the Fourth 
North Carolina District. Two years 
later, he entered the Washington law 
office of O. Max Gardner, a former 
Governor of North Carolina. At 
about this same time, Mr. Webb at- 
tended night classes of the George 
Washington University Law School 
and in 1936 was admitted to the Dis- 
trict of Columbia Bar. 

Mr. Webb went to New York in 
1936 as Personnel Director and As- 
sistant to the President of Sperry 
Gyroscope Company. In 1941, he 
was named Secretary and Treasurer 
of the company and 2 years later be- 
came a_ Vice-President of Sperry 
Gyroscope. 

Returning to active duty in 1944 
with the rank of Major in the Marine 
Corps, Mr. Webb was attached to the 
Ninth Marine Aircraft Wing and 
served as Commanding Officer of the 
First Marine Air Warning "De 
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and Events 
of Interest to Institute Members 


Speaker: James E. Webb, Under Secretary 
of State, will deliver the lecture on the occa- 
sion of the Honors Night Dinner. 


Mr. Webb has been a member of 

the Board of Directors and of the 
Executive Committee of the National 
Aeronautic Association, a*member of 
the Board of Directors of the Private 
Flyers Association, and a member of 
the Aviation Committee of the New 
York World’s Fair. 
» Technical Sessions—The schedule 
for the Technical Sessions, as tenta- 
tively set up at the time this issue 
went to press, will be found on 
page 7. 


National Meetings 
Calendar 


Jan. 29-31, 
Feb. 1, 1951 


Nineteenth Annual 
Meeting, New 
York 


or 
March 16,1951 Flight Propulsion 
Meeting, Cleve- 


land 


(For details see page 97) 
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1.A.S. NAVY INSPECTION TOUR 


October 26-27, 1950 


At the invitation of Rear Adm. A. M. Pride, Chief of the 
Bureau of Aeronautics, approximately 110 security-cleared 
representatives of I.A.S,. Corporate Member companies 
visited the Naval Air Material Center, Philadelphia, and the 


Naval Air Development Center, Johnsville, Pa. An impres EI 
sive full-day program at each facility was arranged and inch 
directed by Rear Adm. Rico Botta and Capt. S. B. Spangler, Nin 
commanding officers, respectively, of the two Centers. wes 
whit 
New 
(Left) Honorable D. A. Kimball, Under Secretary Feb 
of the Navy. R 
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of ¢ 
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witl 
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(Above) 1.A.S. visitors at U.S. Naval Air Material Center. se 
Re 
Re 
An informal reception and dinner, attended by the tour . 
group, Naval and Air Force officers, and members of the FI 
1.A.S. Philadelphia Section, was held at the Hotel Warwick 9 
on the evening of the 26th. Here, the Under Secretary of the 
Navy, the Honorable Dan A. Kimball, was guest of honor and 
principal speaker. While Mr. Kimball's interesting talk was 
“off the record,” some of the remarks from Admiral Pride’s P 
introductory address may be found on pp. 16-17 of this 


(Right) Rear Adm. C. M. Bolster and Capt. S. B. 
Spangler. 
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LAS NEWS 


Highlights of the Technical Sessions of the 


Nineteenth Annual Meeting 


Two New Sessions 


Added This Year 


Electronics and Hypersonics will be 
included in this year’s calendar at the 
Nineteenth Annual Meeting of the In 
stitute of the Aeronautical Sciences, 
which will be held at the Hotel Astor, 
New York City, from January 29 to 
February |, 1951, inclusive. 


Recognizing that Electronics can no 
longer be considered a subordinate field 
of communications, | day of the 4-day 
(Annual Meeting will be devoted en 
tirely to this subject. In cooperation 
with the Institute of Radio Engineers 
and the Institute of Navigation, both a 
morning and an afternoon session have 
been planned. Generally speaking, the 
trend of these sessions will be away from 
research problems and toward subject 
matter that presents operational prob- 
lems. Accordingly, the two Electronic 
sessions are to be devoted essentially to 
the requirements of aviation and elec 
tronic personnel. 


Che morning session will be devoted 
to problems of air-borne electronic 
equipment; the afternoon session will 
concern itself mainly with problems of 
all-weather flying. Among the topics to 


be covered are air-borne power supply 
for electronic and servo equipment, 
problems of packaging air-borne elec- 
tronic equipment (e.g., weight, pres 
surization, maintenance, tropicaliza 
tion, temperature range, and mounting), 
and problems of air-borne antenna and 
of frequency allocations for air-borne 
electronics. 

The past few years have seen the ex 
perimental work of our nation’s wind 
tunnels incline toward the possible per- 
formance of guided missiles, ete., in 
Mach Numbers approaching 8 or 10. 
Because of these investigations into the 
higher Mach Numbers, a new subdivi- 
sion of aerodynamics, Hypersonics, 
came into being. Appreciating the im- 
portance of this new field, the Institute 
has made arrangements for papers on 
this subject to be presented at the forth 
coming meeting. 


Joint Sessions Also Planned 


A Session on Flight Safety will again 
be featured. This will be held in 
cooperation with The Daniel and 
Florence Guggenheim Aviation Center 
at Cornell University. 

Joint sessions with other societies 
have also been planned as a part of the 


overall program. They include Rotat- 
ing Wing Aircraft and Meteorology 
sessions offered by the Institute in co- 
operation with the American Helicopter 
Society and the American Meteorologi- 
cal Society, respectively. 


Other Fields To Be Discussed 


Last year’s Annual Meeting marked 
the first time that a session on Aeroelas- 
ticity had been included. Again this 
year, leading exponents in this field 
will be heard in a discussion of aeroelas- 
ticity and related problems of vibration, 
flutter, ete. 

In addition to the sessions mentioned 
above are discussions on various phases 
of Flight Propulsion, Aerodynamics, 
Supersonics, Structures, and Air Trans- 
port. 


Time Schedule 


Below will be found the time schedule 
for the Nineteenth Annual Meeting. 
The Final Program was mailed before 
the first of the year to the entire I.A.S. 
membership. Anyone desiring copies 
may write to: The Secretary, Institute 
of the Aeronautical Sciences, 2 E. 64th 
St., New York 21, N. Y. 


Time Schedule 


Monday, January 29 


Tuesday, January 30 


Wednesday, January 31 


Thursday, February 1 


Registration: 8:30 A.M. 


Rotating Wing Aircraft Session 
9:00 A.M.-12:00 Noon 


Flight Propulsion Session 
9:00 A.M.-12:00 Noon 


Registration: 


Supersonics Session 
9:00 A.M.-12:00 Noon 


8:30 A.M. 


Meteorology Session 


Structures Session 


Registration: 8:30 A.M. 


9:00 A.M.-12:00 Noon 


Aerodynamics Session 
2:00-5:00 P.M. 


Honors Night Dinner 
7:30 P.M. 


Luncheon 


12:30 P.M. 


Hypersonics Session 
2:00-5:00 P.M 


Aeroelasticity Session 
8:00—11:00 P.M. 


9:00 A.M.-12:00 Noon 


Luncheon 
12:30 P.M. 


Flight Safety Session 
2:00-5:00 P.M. 


|.A.S. Business Meeting 
5:00 P.M. 


Air Transport Session 
8:00-11:00 P.M. 


Registration: 8:30 A.M. 


Electronics in Aviation Session—l 
9:00 A.M.-12:00 Noon 


Luncheon 


12:30 P.M. 


Electronics in Aviation Session—ll 
2:00-5:00 P.M. 
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Capt. Delmer S. Fahrney, U.S.N. 


Guided-Missile Authority Retires 


Captain Delmer S. Fahrney, U.S.N., 
A.F.I.A.S., retired on November 1 
after 31'/. years on active duty as a 
Naval Officer. At the time of his 
retirement, he was Commander of the 
Naval Air Missile Test Center, Pt. 
Mugu, Calif. 

Captain Fahrney has been associ- 
ated with the development of the 
guided missile during the past 14 
years and is considered by the Navy 
to be its “‘prime authority in the 
guided-missile field."’ Prior to be 
coming N.A.M.T.C.’s first Com- 
mander, he was Director of the Pilot- 
less Aircraft Division, now the Guided 
Missile Division, Bureau of Aeronau- 
tics. In 1936, he was appointed 
Officer-in-Charge of Radio-Controlled 
Aircraft and made a study of the prob- 
lems of this type of craft. That same 
vear, he was assigned to the Naval 
Aircraft Factory, Philadelphia, as 
Assistant Chief Engineer in Charge of 
Radio-Controlled Aircraft Develop- 
ment. 

Captain Fahrney and his wife, the 
former Agnes Whiting Kelly, will 
reside on their Rondelay Estate, 
Chadds Ford, Pa. 


1.A.T.A. Delegates Guests 
of Donald W. Douslas 


Some 70 delegates to the Sixth 
Annual General Meeting, Inter- 
national Air Transport Association, 
were guests of Donald W. Douglas, 
H.F.1.A.S., President, Douglas Air- 
craft Company, Inc. The occasion* 
was a symposium held in Los Angeles 
at which the top engineers at Douglas 
outlined probable trends in the design 
of future commercial transports. The 
I.A.T.A. meeting was concluded in 
San Francisco on October 20. 


ENGINEERING REVIEW 


After a welcome from Mr. Douglas, 
Arthur E. Raymond, H.F.1.A.S., Vice- 
President—Engineering, reviewed the 
company’s technical and transport 
history. Among those who presented 
illustrated talks was Carlos Wood, 
A.F.1.A.S., Preliminary Design Engi 
neer. 

A tour of the Douglas plant at 
Santa Monica followed the meeting 
andaluncheon. Later in the day, the 
guests witnessed flight demonstra- 
tions of the Navy F38D_ twin-jet 
Skynight and the AD-4 Skyraider 
attack bomber. 
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1951 International Exhibition 


The 1951 Paris International Air- 
craft Exhibition is to be held June 
15-July 1 in the Grand Palais, 
Champs-Elysées, Paris, France, and 
at the Paris Airport. Small aircraft, 
engines, and accessories will be housed 
in the Grand Palais; larger airplanes 
are to be shown at the airport. There 
will also be flying displays. This 
exhibition is being organized by the 
Union Syndicale des Industries Aero 
nautiques and is under the patronage 
of the French government. 


Necrology 


John S. Adams, Jr. 


John Samuel Adams, Jr., Capt., 
U.S.A.F., T.M.I.A.S., was killed in an 
aircraft accident on July | 1950. 
At the time of his death, he was serv 
ing on active duty with the 342nd 
Bombardment Squadron, 97th Bom 
bardment Group, Biggs Air Force 
Base, Tex. 


Born in Oklahoma City on June 30, 
1923, Captain Adams was called to 
active duty in 1943 during his last 


semester’s work at Spartan School of 
Aeronautics, where his principal study 
was stress analysis. He became an 
Aviation Cadet (Ground Duty Engi- 
neering) with the U.S. Army Air Corps 
and was later sent to Yale University 
for additional engineering training. 


Joseph F. Meade, Sr. 


Joseph Frederick Meade,  Sr., 
M.I.A.S., President, Mercury Air 
craft, Inc., passed away on November 
8 in the Bath (N.Y.) Memorial Hos 
pital. He was 58 years old. 

A 1917 University of Michigan 
graduate in Aeronautical Engineer 
ing, Mr. Meade was associated with 
aircraft manufacturing and design 
during most of his professional career 
He joined Aerial Service Corporation 
in 1924, and, when the corporate 
name was changed in 1929 to Mercury 
Aircraft, Inc., he was made its Vice 
President and General Manager. Two 
vears later, he became President and 
General Manager. 

He is survived by his widow, Ella; 
a son, Joseph F., Jr., Vice-President 
of Mercury; and a daughter, Jean 
nette E. Meade. 


News of Members 


» Brigadier General Milton W. 
Arnold (A.F.), Vice-President, Air 
Transport Association, was appointed 
by the National Security Resources 
Board to head a Task Group on Air 
Transportation for the purpose of 
conducting an air-transport mobiliza- 
tion survey. 

p> Dr. Daniel P. Barnard, IV (A.F.), 
Research Coordinator, Standard Oil 
Company (Indiana), is scheduled to 
receive the 1949 Horning Memorial 
Award at the 1951 S.A.E. Annual 
Meeting in Detroit. He will receive 
the award “in recognition of distin- 
guished active service in the field of 
mutual adaptation of fuels and en- 
gines.”’ 

> Harold M. Bixby (H.A.), Vice- 
President, Pan American World Air- 
ways System, was elected a member 
of the International Air Transport 
Association’s Executive Committee. 


> Rear Admiral Calvin M. Bolster, 
U.S.N. (H.M.), Assistant Chief for 
Research and Development, Bureau 
of Aeronautics, Department of the 
Navy, was presented with a National 
Air Council 1950 award for ‘“‘exercise 
of extraordinary scientific and engi 
neering skill.”’ 

> Robert F. Brodsky (T.M.) was 
awarded the degree of Doctor of 
Science in Engineering by New York 
University in October. His thesis 
was concerned with an investigation 
of the laminar boundary layer. (See 
‘‘Members on the Move.’’) 

» Gordon D. Brown (A.M.), Owner, 
Gordon D. Brown & Associates, has 
moved his company’s offices to 407 K 
Commercial Center St., Beverly Hills, 
Calif. The factory will remain at 333 
N. Foothill Rd., Beverly Hills. 

> Donald W. Douglas (H.F.), Presi- 
dent, Douglas Aircraft Company, 
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DELIVERS CABOT LECTURE 


Rear Admiral Calvin M. Bolster, U.S.N. 
(A.F.), Assistant Chief for Research and 
Development, Bureau of Aeronautics, was 
honored by being selected to deliver the ninth 
ina series of lectures for the James Jackson 
Cabot Fund, Norwich University. His 
lecture, ‘‘The Assisted Take Off of Air- 
craft,’ has been published by the Cabot 
Fund and is reviewed on page 76 of this 
issue 


Inc., was presented with a certificate 
of merit award by the Southern Cali 
fornia Financial Writers Association 
for his outstanding leadership in avia- 
tion. 

p> Carl L. Frederick (M.), Owner and 
Manager, Carl L. Frederick & As 
sociates, was recently awarded the 
degree, Doctor of Science, by his 
alma mater, Nebraska Wesleyan Uni 
versity. Mr. Frederick is currently 
Contractor to the U.S.A.F. on Evalua- 
tion of Electronic Test Equipment, as 
well as Expert Consultant, Research 
and Development Board, Office of the 
Secretary of Defense. 

>» Joseph Friedman (M.), Group 
Leader, Ram-Jet Combustion Group, 
Marquardt Aireraft Company, was 
awarded a Professional Engineering 
Degree in Chemical Engineering from 
Cooper Union School of Engineering. 
> Arnold M. Kuethe (I*.) returned 
to his position as Professor of Aero 
dynamics, University of Michigan, 
after a year’s leave of absence. Dur 
ing that period, he was with the U.S. 
Air Force as Chief Scientist, Office of 
Air Research. 

> I. M. Laddon (F.), Director and 
Consulting Engineer, Consolidated 
Vultee Aircraft Corporation, was 
elected to the Board of Directors, 
Hiller Helicopters. 

> Leslie E. Neville (M.), former 
Director, Standard Aeronautical In- 
dexing System, and Editor, Aviation, 
has written another book, Aircraft 
Designers’ Data Book. Published by 


ILA.S. NEWS 


McGraw-Hill Book Company, Inc., it 
presents 788 three-dimensional draw- 
ings, plus concise text material, which 
dramatize features and details of 
typical foreign and domestic aircraft. 
It is arranged in eleven chapters cor- 
responding to basic components of the 
aircraft, such as landing gears, fuel 
systems, rotating wing aircraft, etc. 

p> Andre A. Priester (F.), Vice-Presi- 
dent and Chief Engineer, Pan Ameri- 
can World Airways System, was ap- 
pointed to serve until 1952 on the 
Technical Committee of the Inter- 
national Air Transport Association. 

> Delos W. Rentzel (H.M.), Chair- 
man, Civil Aeronautics Board, was 
appointed General Chairman of an 
air-transport mobilization survey 
undertaken by the National Security 
Resources Board. 

> Robert F. Robinson (T.M.), In- 
structor, School of Aeronautics, Pur- 
due University, was elected to the 
office of National President of Gamma 
Alpha Rho, a _ national honorary 
fraternity for aeronautical engineer- 
ing. Mr. Robinson, who is a member 
of the Gamma Chapter, Purdue, was 
elected at the National Convention on 
September 29. 

> Dr. Hyman Serbin (M.), Professor 
of Aeronautical Engineering, Purdue 
University, has become Consultant on 
Aerodynamics and Mathematics for 
Aircraft Armaments, Inc. 

p I. Martin Spier (T.M.), President, 
Beacon Plastic & Metal Products, 
Inc., also represents Metal Conver 
sion, Inc., of Brooklyn. 

> Willem D. van Zelm (M.), Con- 
sulting Engineer, van Zelm Associates, 
has become Consultant on Aircraft 
and Mechanisms for Aircraft Arma- 
ments, Inc. 

p> Gill Robb Wilson (M.), Columnist, 
New York Herald Tribune, has ac 
cepted the Chairmanship of the 
Aviation Division, 1950 Fund Appeal, 
Travelers Aid Society of New York. 


Members on the Move 


This section has been instituted to give 
information on the latest affiliations of 
I.A.S. members. All members are urged 
to notify the News Editor of changes as 
soon as they occur. 


Frank H. Abar, Jr. (T.M.), now Engine 
Test and Development, Diesel Division, 
General Motors Corporation. 

Elliot L. Adams, Jr. (T.M.), Engineer- 
ing Department, Boeing Airplane Com- 
pany. Formerly, Stockman, Bower Rol- 
ler Bearing Company. 

Robert E. Adkisson (T.M.), Designer 
“B,” Douglas Aircraft Company, Inc. 
Formerly, Draftsman ‘“‘A,’’ Douglas. 

John M. Allison (M.), Head, Engineer- 
ing Division, Naval Ordnance Experi- 
mental Unit, Bureau of Standards, 


VICE-PRESIDENT OF NEW FIRM 


Joel M. Jacobson (A.F.) resigned this past 
summer from his position as Director of 
Technical Engineering and Chief Structural 
Engineer at Tke Glenn L. Martin Company 
to become Vice-President and General 
Manager of the newly chartered Aircraft 
Armaments, Inc. The Baltimore engineer- 
ing offices are under his direct supervision. 
The objective of this Corporation is the 
insurance of military superiority of the U.S. 
Armed Forces by the analysis, development, 
design, manufacture, and test of practical 
weapons systems and components that have 
the maximum effectiveness in terms of de- 
structive power at minimum cost. Mr. 
Jacobson is Past-Chairman of the Hagers- 
town and Baltimore Sections of the I.A.S. 


ELECTED VICE-PRESIDENT 


Roy J. Sandstrom (A.F.) was elected to the 
position of Vice-President in Charge of 
Engineering, Bell Aircraft Corporation. 
He joined Bell in 1938 as Stress Analyst 
and since has been Project Stress Analyst, 
Assistant Chief of Stress, Project Engineer, 
Chief Preliminary Design Engineer, Chief 
of Technical Services, Executive Chief Engi- 
neer. In January, 1950, he was appointed 
Chief Engineer. Mr. Sandstrom is a 
member of the Facilities Panel, Research 
and Development Board. 


9 
ir 
ne 
is, 

he 
4 
0) at 
‘ 
40 
er 
in 
th 
rn 
on 
te 
e 
VO 
id 
a 
nt 
n 
I, 
1e 
1S 
yn 
ee 
is 
K 
5, 
»9 
i 


10 AERONAUTICAL 


NAMED_BY SPERRY 
Norman L. 
Director, Special Electronic Sales, Sperry 
Gyroscope Company, Division of The Sperry 


Winter (M.) has been named 


Corporation. Mr. Winter came to Sperry 
in 1949 from the Research and Develop 
ment Board, where he was Executive D1 
rector of the Committee on Electronics. He 
holds the rank of Colonel, U.S.A.F 
Reserve. 


Washington, D.C. Formerly, Head, Ait 
Engines Branch, Propulsion Division, 
Naval Air Missile Test Center, Pt. Mugu, 
Calif. 

Mortimer F. Bates (A.F.), Design 
Engineer, Research and Development, 
Guided Missiles, Hughes Aircraft Com- 
pany. Formerly, Design Engineer, Koll 
morgen Optical Corporation. 

Thomas F. Bergmann (M.), Manager, 
Sales Engineering Division, Wright Aero- 
nautical Corporation, Curtiss-Wright Cor 
poration. Formerly, West Coast Sales 
Engineer, Wright Aeronautical. 

D. Bitondo, Ph.D. (T.M.), Aerodynami 
cist ‘‘A,’”’ Aerophysics Division, North 
American Aviation, Inc. Formerly, Grad- 
uate Student, Department of Aeronautical 
Engineering, and Research Assistant, 
Institute of Aerophysics, University of 
Toronto, Canada. 

John J. Boericke, Jr. (M.), Associate 
Director, Contracts Division, The Frank- 
lin Institute of the State of Pennsylvania. 
Formerly, Assistant Director, Contracts 
Division, The Franklin Institute. 

Murray A. Brill (T.M.), now Design 
Engineer Class ‘‘A,’’ H. L. Yoh Company, 
on temporary assignment with Boeing 
Airplane Company. 

Robert F. Brodsky (T.M.), Research 
Engineer, Sandia Corporation, Albuquer- 
que, N.M. Formerly, Instructor, Me 
chanical Engineering, New York Univer 
sity. (See ‘News of Members.”’) 

Donald G. Brown (T.M.), Engineering 
Draftsman ‘“‘A,’’ Power Plant Division, 
Missile Department, Douglas Aircraft 
Company, Inc. Formerly, Student. 

Monroe R. Brown (M.), Administrator, 
Research and Development Division, 
Piasecki Helicopter Corporation. For 
merly, Secretary, Helicopter Council, Air- 
craft Industries Association. 


ENGINEERING REVIEW 


BACK WITH BELL 

After a year as Engineeri) with 
North American Aviation, In Jean L 
Ziegler (M.) has returned Bell Aircraft 
Corporation as Chief of Flight Test. He 
had previously been employed by Bell as a 
Rocket Engineer. A former lir Force 
pilot, Mr. Ziegler served with Pan Ameri 
can Atrways, Africa, Ltd., on survey work 
for the Air Transport Command in China 
and the Middle East He wa nce ASSO 
ciated with Curtiss-Wright ( ration and 
was Cofounder, Vice-President, and Direc 
tor of United Services for Air, Lt 


rp 


George H. Buchner (M 
Contract and Order Department, Pro 
peller Division, Curtiss-Wright Corpora- 
tion. Formerly, Sales Lock 
heed Aircraft Service, Inc 

Otis J. Cofiniotis (M.), Design Engi 
neer, Lockheed Aircraft Corporation 
Formerly, Engineering Designer, 
Gyroscope Company, 
Sperry Corporation. 


Manager, 


Engineer, 


Sperry 
Division of The 
Captain James R. Cumberpatch, 
US.A.F. (T.M.), Air Force Project 
Officer; F-80, T-33, F-94 Aircraft Unit; 
Directorate, Procurement and Industrial 
Planning; Headquarters, Air Materiel 
Command; Dayton, Ohio. Formerly, 
Student, Graduate Division, Georgia 
Institute of Technology 

John A. Cunningham (7T.M.), now 
Senior Detailer Grade 1, McDonnell Air 
craft Corporation 

Commander Robert H. Dasteel, U.S.N 
(M.), Bureau of Aeronautic 
tive, Pasadena, Calif. Formerly, 
ant Head, Technical Division 


Representa 
Assist 
Bureau of 


Aeronautics General Representative (Wes 
tern District), Los Angel 
John F. Davis (T.M now Design 


Engineer, A. V. Roe Canada Limited 


James W. Dugan (T.M 
ing Draftsman, Airfram« 
craft Corporation. 

Stanley H. Evans 
ect Design Office, Short Brothers and 
Harland, Ltd., Seaplane Works, 
Island, Belfast, Northern Ireland 


Edward J. Foley (M.), Eastern Repre 
sentative, Gordon D. Brown & Associates. 
Formerly, Assistant to 


, how Engineer 
Lockheed Air 


, now with Proj 


Queens 


Vice-President, 


*ANTDARY, 1951 


APPOINTED CHIEF ENGINEER 

Clifford E. Willis (M.) was appointed 
Chief Engineer, Lear, Incorporated. He 
has been associated with Lear since 1947, 
first as Manager, Eastern Offices and later 
as Asststant’ Sales Manager, Electro 
Vechanical Division. Prior to this time, 
Vr. Willis was with Fairchild Engine and 
Airplane Corporation, Aero Engineering, 
Inc., and Curtiss-Wright Corporation. 


American Airlines System, Washington, 
D.C 

M. J. Frank (M.), Chief Structural 
Engineer, Aircraft Armaments, Inc. For 
merly, Chief of Laboratories, Fairchild 
Aircraft) Division, Fairchild Engine and 
Airplane Corporation 

Joseph Friedman (M.), Group Leader, 
Ram-jet Combustion Group, Marquardt 
Aircraft Company. Formerly, Supervisor, 
Aerophysics Laboratory, North American 
Aviation, Ine 


First Lieutenant Roland L. Guerin, 
U.S.A.F. (T.M.), Assistant Air Installa 
tions Officer in Charge of Installations 
Engineering, 6002 D Installations Squa 
dron, A.P.O. 970, c/o Postmaster, San 
Francisco Formerly, Research and 
Development Project Officer, Headquar 
ters, Air Materiel Command, Wright- 
Patterson Air Force Base, Dayton, Ohio 

C. W. Harris (M.), 
Administrator, 


Assistant Design 
Northrop Aircraft, Inc 
Western Design and 
Manufacturing Corporation. 


Formerly, with 


James C. Hateley (T.M.), with North 
American Aviation, Inc. Formerly, Engi 
neer, Douglas Aircraft Company, Inc. 

Perry O. Hays (T.M.), now A. & E 
Mechanic, Capital Airlines, Inc., Mid 
Way Airport, Chicago 

Fred W. Henning (T.M.), Development 
Engineer, Jet Propulsion, Aviation Gas 
Turbine Division, Westinghouse Electric 
Corporation. Formerly, Research Engi 
neer, Curtiss-Wright Corporation. 

Harold O. Hollenberg (T.M.), Aeronau 
tical Research Engineer, Bureau of Aero 
nautics. Formerly, Junior Aerodynamic: 
Engineer, The Glenn L. Martin Company 

William T. Immenschuh (M.), Execu 
tive Engineer, Ryan Aeronautical Com 
pany. Formerly, Project Engineer Ryan 
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Lenition 


adquarters 


resources and skills to the of the in- 
dustry’s ever changing ignition problems. Thus toduy, one 
source and one wBorce alone—Bendix—is uniquely qualified 
| to plan and meeduce ignition equipment specifically designed 


to meet the operating needs for every plane and purpose. 


No single type of ignition equipment 
is the final solution to every operating 
problem. Let Bendix experience help 
you determine the type of ignition 
equipment best fitted for your specific 


purposes, 


‘ SCINTILLA MAGNETO DIVISION of 
Genoix MAGNETO DIVISION of 


Expert Sales; Bendix lnternational Division, 72 Fitth Avenue, New York 11, N.Y. 
FACTORY BRANCH OFFICES: 


idencia A Burbank, California « 23235 Woodward Avenve, Ferndale, Michigan 
7829 Ww. Greenfield Avenve, West Allis 14, Wisconsin 
$82 Market Street, San Francisco 4, California 
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Isc 


QUIETS 


Jet and Reciprocating 
Engine Test Cells 


ANNOYANCE 
Ends < COMPLAINTS 
) THREATS of LEGAL ACTION 


due to disturbing 


Interior of ISC Jet Aircraft Muffler 


The roar of jet tests need no 
longer be an aircraft engine 
and air frame manufacturing 
problem! 


Industrial Sound Control 
JET AIRCRAFT MUFFLERS 
AND PANELS 


cut the roar of jets to the level 
of surrounding neighborhood 
noises. 


ELIMINATES 
EXCESSIVE WATER 
CONSUMPTION 


Let us tell you how ISC engi- 
neering can quiet your opera- 
tion—in the test cell—on the 
airstrip. 

Write, wire or 

phone for further 
information. 


HUNG 


Sepulvedo Bivd., Los Angeles, Calif. 


45 Granby St., Hartford, Conn. 


ENGINEERING REVIEW 


| George Jacobs (T.M.), Engineering 
| Draftsman, Static Test Department, The 
Glenn L. Martin Company. Formerly, 
| Junior Draftsman, Norden Laboratories 
Company. 


Second Lieutenant John P. Kidner 
(T.M.), Student Officer, Lackland Air 


Force Base, Tex. Formerly, Student. 


First Lieutenant Robert B. Kleinman, 
AO-822192, U.S.A.F. (T.M.), 610 Aircraft 
Control and Warning Squadron, A.P.O. 
929-3, c/o Postmaster, San Francisco. 
Formerly, Pilot, U.S.A.F. Electronics 
School, 3380 Training Squadron, Keesler 
Air Force Base, Miss. 


Joseph T. Lester, Jr. (T.M.), Research 
Engineer, Naval Supersonic Laboratory, 
Massachusetts Institute of 
Formerly, Mechanical 
Locking Carton Company 


rechnology. 
Engineer, Self- 


George N. Mangurian (M.), Chief 
Structural Engineer, Northrop Aircraft, 
Inc. Formerly, Project Structural De- 
sign Engineer, The Glenn L. Martin Com- 
pany. 

Russell J. McCrea (M 
Director, Panel on Facilities, Committee 
on Aeronautics, Research Develop- 
ment Board, Office of the Secretary of 
Defense. Formerly, Aerodynamics Engi 
neer, Fort Worth Division, Consolidated 
Vultee Aircraft Corporation 


Byron D. Miller (T.M 
“B,” Flight Test Department, Fort 
Worth Division, Consolidated Vultee 
Aircraft Corporation. 

Albert Mooradian (T.M Designer, 
The Kaman Aircraft Corporation. For 
merly, ““A,”’ Layout, The Glenn L. Martin 
Company. 


Executive 


iow Analyst 


Captain Joseph N. Murphy, U.S.N. 
(A.F.), Commander, U.S. Naval Air Mis 
sile Test Center, Pt. Mugu, Calif. For- 
merly, Manager, Naval Aircraft Factory, 
N.A.M.C., Naval Base, Philadelphia. 

Lieutenant Commander James W. 
Neighbours, U.S.N. (M.), Overhaul and 
Repair Department, Naval Air 
Seattle. Formerly, M.A.T.S., 
Fleet Post Office, San Francisc: 

Roy T. Nilsen (M.), Design Engineer, 
Engineering Department, McDonnell Air- 
craft Corporation. Formerly, Staff Engi 
neer, Structures and Controls, United Air 
Lines, Inc. 

Joseph P. Paine (M.), Chief Electro- 
Mechanical Engineer, Aircraft Arma- 
ments, Inc. Formerly, Chief Structural 
Dynamics Engineer, The Glenn L. Martin 
Company. 

Paul H. Peck (T.M.), Project Engineer 
and Technical Writer, Jackson and More- 
land, New York and Boston. Formerly, 
Application Engineering Data Editor, The 
Foxboro Company, Mass 


Station, 
Navy 128, 


Commander J. Parke Sager, U.S.N. | 


|(T.M.), Office of Bureau of Aeronautics 


General Representative, Central District, | 


| Wright-Patterson Air Force Base, Dayton, 
|Ohio. Formerly, Overhaul and Repair 


Department, Production Division, Naval 


| Air Station, Alameda, Calif. 


F. Robert Schmidt (T.M.), Rocket Test | 
Engineer, Bell Aircraft Corporation. For- 
imerly, Graduate Student. 
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ROTARY 
SOLENOID 


SOLVES MANY REMOTE 
CONTROL PROBLEMS 


The many production applications of 
Ledex Rotary Solenoids vary from the 
dependable, snap-action tripping of air- 
borne bomb releases to the actuation of 
rugged, hydraulic valves in heavy duty 
materials handling equipment. 

Five Ledex Rotary Solenoid models 
are manufactured. Diameters range 
from 11 to 3¥ inches. Predetermined 
rotation up to 95° can be engineered to 
suit your product’s requirements. Start- 
ing torques for 45° stroke range from 
pound-inches to 50 pound-inches, 

We supply to quantity users and so- 
licit the opportunity to be of assistance 
in engineering a Ledex Rotary Solenoid 
to meet your product's requirements, 


MODEL NO. 8 

Diameter | 214” | 23/4” 133/49” 
Torque Ib./inches | Y% | 5 | 10| 25 | SO 
Weight Ibs. | 1 [2% [4% | 


Magnetic action moves 
the armature along the 
solenoid axis, This ac- 
tion is converted into a 
rotary motion by means 
ball bearings on in- 


clined races. 
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Colonel Marvin Sledge, U.S.A.F. (T.M.) 
now in Korea. Formerly, Plant Repre- 
sentative, Allison Division, General Motors 
Corporation. 


Lee H. Smith (M.), now Customer Field 
Service Manager, Northrop Aircraft, Inc. 


Marvin Stern (T.M.), Mathematics 
Consultant, Aerodynamics Department, 
Republic Aviation Corporation. For- 
merly, Senior Stress Analyst, Republic. 


James L. Straight (A.M.), Administra- 
tor, The RAND Corporation. Formerly, 
Assistant Director, Institute of the Aero- 
nautical Sciences, Los Angeles. 


Dr. Victor G. Szebehely (M.), Associate 
Professor of Research and Research Direc 
tor, Applied Mechanics Department, Vir- 
ginia Polytechnic Institute. Formerly, 
Assistant Professor of Applied Mechanics, 
VPI. 

Richard B. Trefny (T.M.), now Graduate 


Student in Aeronautics, University of 
Washington. 


John E. Turner (T.M.), now Engineer, 
Douglas Aircraft Company, Inc. 


John A. Wallace (T.M.), now Stress 
Analyst, Grumman Aircraft Engineering 
Corporation. 


NEWS 


le 


Attention Members! 


All members of the Institute are invited to submit material concerning their 
activities for publication in the ‘News of Members’’ columns of the Aeronautical 
Engineering Review. Responsibility for new developments, awards or honors 
received, and appointments to new or additional positions are some of the items 
that your editors believe are of interest to other |.A.S. Members. A brief letter 
or postal card giving exact details will be sufficient. Photographs accompanying 
news items will be welcomed and will be used where practicable. 

Items submitted will be considered on the basis of their timeliness and general 
interest. Correspondence should be addressed to the News Editor, Aeronautical 
Engineering Review, 2 East 64th Street, New York 21, N.Y. 


Ricardo F. Wallace, Jr. (T.M.), now 
Engineering Trainee, North American 
Aviation, Inc. 

W. J. Werback (T.M.), Hydrodynamics 
Engineer, Consolidated Vultee Aircraft 
Corporation. Formerly, Student. 

H. Dudley Wright (A.M.), Head, Wright 
Engineering Company, Pasadena, Calif. 
Formerly, with G. M. Giannini & Com- 
pany. 


Raymond W. Young (M.), Vice-Presi- 
dent in Charge of Engineering, Reaction 
Motors, Inc. Formerly, Vice-President 
of Engineering, Wright Acronautical Cor- 
poration. 


Captain Samuel J. Zeigler, Jr., U.S.N. 
(Ret.) (M.), Eastern Engineering Repre- 
sentative, Solar Aircraft Company, Wash- 
ington, D.C. Formerly, Chief Engineer, 
Solar’s Des Moines Plant. 


Corporate Member News 


e Aeroquip Corporation ... The Board of 
Directors authorized an expansion program 
for the plant of Aero Coupling Corpora- 
tion, a wholly owned subsidiary. 

e Airborne Accessories Corporation... 
Models R-430 and R-440 “‘Rotorette’’ are 
adaptable to valve operation and similar 
applications. Weighing approximately | 
lb., these electric rotary actuators feature 
load-limiting switches that may be ad 
justed to any value up to 50 Ib.-in. The 
motion between travel limits is controlled 
by adjustable positive stops that cause a 
reaction on the load-limit switches. 

e Aircraft Radio Corporation... A signal 
generator for complete testing of V.H.F. 
air-borne omnirange and localizer_ re- 
ceivers in aircraft or on the bench has been 
introduced. The unit, designated as 
Type H-14, has a frequency range of 108 
118 megacycles and provides facilities for 
testing 24 omnicourses, plus left-center- 
right checks on both amplitude and phase 
localizers. Radio-frequency output for 
ramp checks is 1 volt into 52-ohm line; 
for bench checks, 0 to 10,000 microvolts. 


e AiResearch Manufacturing Company, 
Division of The Garrett Corporation. . . 
The early model 049 Constellations, owned 
and operated by Trans World Airlines, 
Inc., is being equipped with the most 
advanced pressurization equipment. This 
includes the major units of the cabin- 
pressure system—viz., cabin  super- 
chargers, cabin-pressure regulators, and 
other vital supplementary controls. This 
work by AiResearch is an important part 
of T.W.A.’s program to convert the 57- 
passenger transports into 81l-passenger 
Skycoaches. 


e Al Fin Division, Fairchild Engine and 
Airplane Corporation . .. Rights in Ger- 
many for the use of the Al-Fin process of 
molecularly bonding aluminum.to ferrous 
metals have been granted to Metallgesell- 
schaft, A.G., of Frankfurt am Main. 
Through the license agreement, Metall- 
gesellschaft obtained rights to use the 
process in its own plants and to issue 
sublicenses to other German firms. 


e Boeing Airplane Company ... New 
electronic analog computers capable of 
solving the lateral and longitudinal rigid- 
body flight equations of an airplane and its 
control-surface actuators simultaneously 
was designed and built by the company. 
It is being used to solve dynamic problems 
in five of the company’s engineering re- 
search units. . More than $7,500,000 
from its earnings is being spent or com- 
mitted this year for additional research. . . 
The prototype Stratocruiser, initially 
flown on July 8, 1947, was acquired by 
Pan American. This prototype is the 
first of 56 sister ships built for the United 
States and foreign air lines. All interior 
furnishings and pressurization equipment 
are to be installed by Pan American. 


e Consolidated Vultee Aircraft Corpora- 
tion. .. The double-decker XC-99 military 
transport flew 200,000 ton-miles on its 
first operational mission in an extensive 
evaluation program at Kelly Air Force 
Base, Tex. Delivered to the Air Force in 
May, 1949, it was sent to Kelly A.F.B. for 
inodification, including installation of six 
3,500-hp. engines. Take-off gross weight on 
some of the XC-99’s flights has been over 
300,000 Ibs... High-altitude bomb drops 
from B-36 bombers during test flights are 


under way at the Fort Worth Division 
Some of the dummy bombs weigh as much 
as 12,000 Ibs. and are dropped from ap- 
proximately 8 miles up. As the bombs are 
released, an electrical impulse from the ship 
to the ground automatically starts cameras 
located around the target area. These 
cameras follow the bomb until it hits the 
ground... Two additional bunks are being 
installed in the forward cabin of the B-36. 
Earlier model B-36’s had only six bunks, 
all in the aft cabin. The two new ones are 
being installed in the radio operator’s com- 
partment and in the navigator’s compart- 
ment... The Fort Worth Division is well 
into a subcontracting program under 
which approximately one-fourth of the 
basic B-36 bomber will be built by sub- 
contractors. 

e Cornell University ... An ‘‘engineering 
project plan” has been placed in operation 
on a college-wide basis in the College of 
Engineering. This program requires each 
student to complete an individual problem 
of specific research as a part of his final 
year’s work in the five-year undergraduate 
curriculum. 

e Curtiss-Wright Corporation... The 
Propeller Division has put out a booklet 
describing the Curtiss Turbolectric Pro- 
pellers for Turbo-Prop Engines. 

e Esso Standard Oil Company... A new 
booklet, Quenching and Tempering Oils, is 
available gratis. The booklet is designed to 
provide the background material for evolv- 
ing an efficient and economical quenching 
system suited to the individual need. 

e Fairchild Camera & Instrument Cor- 
poration ... A new production Data Re- 
cording Camera was developed from a 


, 
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DIAPHRAGMS 
Kubler. lings 


One of Acushnet's many specializations is in the field of 
diaphragms. We have achieved notable success in the 
design and production of all types of diaphragms, with or 
without fabric insert, from the size of a dime up to three 
feet in diameter. 


Special stocks are compounded to resist various fluids 
and gases, extreme high and low temperatures, continued 
flexing, or combinations of these requirements. We are 
equipped to produce diaphragms bonded to metal. Prob- 
lems involving the most meticulous specifications are invited. 

Diaphragms are made on order to 
specifications, none are stocked. 


Send for Rubber Handbook 


PROCESS COMPANY °°" Your company letterhead 


New Bedford, Mass., U.S.A. 
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basic design by North American Aviation, 
Inc. This 35-mm. camera has been sub- 
jected to tests throughout a temperature 
range of —60° to +160°F., at accelera- 
tions up to 12g, and at altitudes ranging 
from 0 to 60,000 ft. The unit includes re- 
mote selection of four to 16 frames per sec., 
with constant exposure rate regardless of 
frame speed. Power requirements are 28 
or 110 volts, optional. 


e General Electric Company... The new 
measurements laboratory of the Meter 
and Instrument Divisions was officially 
opened at Lynn, Mass., on October 30, 
Said to be the most modern and best 
equipped of its kind in the world, the new 
laboratory is staffed by engineering special- 
ists in magnetism, electricity, chemistry, 
metallurgy, sound, heat, light, and color 
and contains complete facilities for applied 
research product development and design 
in the field of measurements... A new 
silicone-insulated portable a.c. welder, 
equipped with an automatic ‘“‘Hot Start” 
control, has been announced. Known as 
6WK30] series, it is one of the first 
standard a.c. welder lines commercially 
available incorporating silicone insula 
tion. . . Bulletin GEA-5537, Longer 
Ranges, Heavier Payloads, is available 
The bulletin discusses in detail G-E’s new 
CH9 turbosupercharger. 

e General Electric Company, Aircraft Gas 
Turbine Division . . . Jet-engine manufac 
turing facilities at Lockland, Ohio, art 
being expanded. The company plans to 
procure additional factory space there and 
to move its executive and engineering 
staffs from Lynn, Mass., to Lockland. 
No other shifts are contemplated. 


e The B. F. Goodrich Company... Re 
placement or repair of aircraft aileron and 
tail surfaces is said to be speeded by the 
use of a Pressure Sealing Zipper which 
forms an airtight, separable joint on the 
fabric flap used as a seal between these 
movable surfaces. The aileron, elevator, 
or rudder of any airplane can be installed 
on another airplane of the same design 
because the zippers are interchangeable. 
The zipper is currently used on the B-36, 
the B-47, and the P2V. One-half of the 
zipper is permanently attached to the 
structure of the airplane; the other half is 
cemented or sewn to the fabric flap that is 
permanently attached to the leading edge 
of the aileron or elevating surface. Over- 
lapping rubber lips covering the zipper’s 
metal teeth provide a seal against gases 
and liquids. .. An airplane fuel cell, hold- 
ing 2,500 gal., has been built for the Boeing 
B-47 jet bomber. It measures 8 ft., 9 in. 
long; 8 ft., 1 in. wide; and 7 ft. high. 


e Jack & Heintz Precision Industries, 
ey A new generator, designed to Navy 
specifications primarily for ground-power 
use, has a rating of 500 amp., 30 volts d.c., 
has a speed range 4,000-8,000 r.p.m., and 
weighs less than 80 lbs., with an overall 
length from the mounting flange of 13 in. 
Its standard 11-in. diameter, 10-in. bolt 
circle-mounting flange fits the A.N.D. 
20006 standard pad. The generator 
proper has a diameter of 927/39 in. 

e Lear, Incorporated . .. A new line of 
high-speed, lightweight, 26-volt, d.c. mo- 
tors is available in continuous duty models 
with rated outputs of 0.5 hp. and intermit- 
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LAS. NEWS 


WRIGHT EXPANDS PRODUCTION LINE 


Under a long-term engineering and production agreement with Armstrong Siddeley Motors, Ltd., of England, the 
Wright Aeronautical Corporation, Division of Curtiss-Wright Corporation, has added a new series to its line of 
engines. This series includes the Sapphire (right) and the Python (left) as well as the Mamba and Double Mamba 
(not shown). The Sapphire, one of the world’s most powerful turbojet engines, has a rated static thrust of 7,220 lbs., 
a weight of 2,518 lbs., and a diameter of 37'/2 in. Its axial-flow compressor flight testing in a Lancastrian began 
in January, 1950. The Python, among the most powerful turboprop engines, is rated at 4,000 equivalent s.hp. 


It weighs 3,400 lbs., has a diameter of 53 in. and has two coaxial propeller shafts. 
prop engine with a 2,873 equivalent s.hp. rating and weighs 2,000 lbs. 


is rated at 1,450 equivalent s.hp., weighs 780 lbs., and has a diameter of 29 in 
passed their 150-hour type tests and have been successfully flown. 


tent-duty models with rated outputs to 2 


hp. 

e The Glenn L. Martin Company... An 
economical wind-tunnel balance that 
measures simultaneously all six basic 


windage components—three moments and ~ 


three forces—has been developed. The 

M-6-C Balance weighs scarcely 3 Ibs 

Cylindrical in form and less than 10 in. 

long, the device is installed inside the 
missile or aircraft model to be tested. This 
device permits each of the six components 
to be read directly off dials in the control 
room 

e North American Aviation, Inc. ... The 
latest version of the Sabre, the F-86E, in- 

corporates an “‘all-flying”’ tail, ‘‘artificial 
feel’ system, and “‘irreversible control’”’ 
system. The horizontal stabilizers and 
elevators are linked for coordinated move 

ment. As none of the actual air loads, or 
forces, act on the stick, an “artificial feel’’ 
was designed to give the pilot a representa 

tive ‘feel’? of the control forces. The 
‘flying tail’’ and ailerons are held at given 
settings, as positioned by the pilot, 
through an ‘“‘irreversible control’’ system. 
A pressure-sensing unit built into the 
“irreversible control’? system warns the 
pilot through added force on his stick. 
This added force increases the “‘artificial 
feel” force when the longitudinal control 
is threatened by excessive air loads on the 
‘flying tail.”... The AJ-1 attack bomber 
with an empty weight of 17 tons has suc 
cessfully completed trial landings aboard 
the aircraft carrier U.S.S. ‘Coral Sea.”’ 
The AJ-1 is powered by two Pratt & 
Whitney R-2800 reciprocating engines, 
developing 2,300 hp. each, and a single 
Allison J-33 turbojet with a thrust in 
excess of 4,000 lbs. The outer wing panels 
of the AJ-1 fold inboard, and the vertical 
tail folds onto the right surface of the 
horizontal stabilizer for ease of carrier 
handling. An agreement has been 
signed with Curtiss-Wright Corporation 
transferring the operation of the Naval In- 
dustrial Reserve Aircraft plant at Port 


Columbus, Ohio, to North American. 
Curtiss-Wright closed the plant on Novem- 
ber 24, and North American reopened it on 
December 4. Plans called for all C.-W. 
employees to be terminated by C.-W. and 
to report to North American as new em- 
ployees. 

e Pan American World Airways, Inc... . 
The 23rd anniversary was observed on 
October 28. On that date in 1927, P.A.A. 
started flying between Key West and 
Havana and carried only a two-man crew 
and a few bags of mail in a trimotored 
Fokker... With the C.A.A. approval of 
voice communications between in-flight 
clippers and radio ground stations on the 
Basra—Karachi-New Delhi of the far 
eastern route, Pan American has com- 
pleted its round-the-world radio-telephone 
system. 


PROTOTYPE AMPHIBIAN 


The Double Mamba is a turbo- 
The Mamba, the ‘‘baby”’ of the turboprops, 
All four engines in this series have 


e The Parker Appliance Company... A 
48-page, O-ring Catalog 903 has been 
published and is available on request. 


e Piasecki Helicopter Corporation .. . 
The HUP-1 is scheduled to be the first 
Navy production helicopter equipped with 
automatic-pilot controls. 


e Pratt & Whitney Aircraft Division, 
United Aircraft Corporation . . . A two- 
story waste-disposal plant is being con- 
structed to help purify the waters of the 
Connecticut River from industrial waste 
and sewage. Waste fluids from the produc- 
tion and experimental areas of both 
P. & W. and Hamilton Standard divisions 
will be subjected to a chemical process of 
purification in the new plant. 


(Continued on page 84) 


Goodyear Aircraft Corporation of The Goodyear Tire & Rubber Company has developed an 
experimental four-place all-metal amphibian, the GA-22, powered by a single pusher-mounted 
186-hp. engine. The GA-22, an offshoot of the three-place GA-2, is adaptable to all-passenger 
or all-cargo pay loads. It may be converted to litter-carrying for rescue missions from either 


land or water. 


15 
on, 

al 
y, 
lor 
gn 
W 
er, 
as 
rst 
lly 
la 
er 
le 
as 
re 
to 
id 
ng 
d 
€ 
id 
1¢ 
*h 
1¢ 
SE 
rr, 
rn 
6, 
1e 
1e 
1S 
is 
A 
1- 
ig 
1, 

s, 
d 
r 
of 
ls 


A Guest Editorial 


Youth 
Must Be Served 


“... A review of the complete lfSt of titles of papers 
published in the JOURNAL OF THE AERONAUTICAL SCI- 
ENCES impresses one with the infinite scientific study 
being expended on the airplane and its immediate 
environment. I doubt that any device in common use 
has ever been analyzed so exhaustively or is enjoying a 
more scientific approach to its future design. In this 
respect, the boundary between science and engineering 
becomes fuzzy, but this is a good thing. If this bound- 
ary will just remain fuzzy enough so that the young 
engineer will be slightly scientific and the young sci- 
entist will be moderately tainted with engineering, 
this country ought to have some good flying machines. 
If the boundary between science and engineering does 
not remain fuzzy, we will see such spectacles again as sci- 
ence scaring the daylights out of engineering by such 
things as ‘sonic barriers.’ After all, this was not so 
tough, once the engineers really recovered their com- 
mon sense and a pilot, who may or may not have been 
either a scientist or engineer, just flew through the 
dreaded zone. 
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Excerpts from an Address Given 


at an Institute Dinner in 


Philadelphia on 26 October, 1950 


Here I should like to get in my usual plug. Ad- 
visedly, I spoke of the young scientist and the young 
My contemporaries, out of whose ranks have 
emerged the distinguished, and 


engineer. 
sometimes stuffy, 
elders of aeronautical science and aeronautical engi- 
neering, are beyond hope. My generation was raised 
in an atmosphere in which the scientist was venerated 
in a tolerant sort of way but as a creature apart from 
the utilitarian world. The engineer, on the other hand, 
given a Marks’ Handbook and a drafting kit, could de 
sign anything desired by man and with no theoretical 
foolishness about it, either. Only that which was 
‘practical’ and easily understood was desired by us, 
until science slapped us in the face with something like 
wireless. And since the advent of wireless there have 
been so many more scientific developments thrust upon 
us that the older engineer has lost much of his cock- 
sureness and the older scientist has become intoxicated 
by his own influence and has abandoned his hallowed 
role to descend into the earthly fields of fiscal adminis 
tration 


R 


UTE O 
oy 
” 
U 
TICAL 
tk 
el 
n 
d 
{ 
| 
|_| 


yen 


50 


Ad- 
ung 
ave 
fly, 
ngi- 
sed 
ted 
om 
nd, 
de 
ical 
vas 
us, 
ike 
ive 
ck 
ted 
ved 
1iS 


by 
Rear Adm. A. M. Pride, U.S.N. 


Chie] of the Bureau of Aeronautics 


“Neither transformation has been very edifying to 
those of us lesser mortals who are neither scientists nor 
engineers but who were brought up to maintain both 
groups on high pedestals. Traditionally, we prefer our 
clergy and our doctors and our scientists and our engi- 
neers in consecrated and neatly compartmented fields 
of endeavor. But such compartmentation will no 
more produce the best flying machines than it will 
produce the best wireless sets. 

“The scientist must become the engineer, on occa- 
sion, and the engineer must reach up into the regions of 
science. This departure from the traditional can only be 
accomplished by youngsters, and it is a wonderful thing 
to see that youngsters are doing it. 

“Although I cannot comprehend the contents of 
papers submitted to the JOURNAL, I can see that I 
have never heard of many of the authors, and thisisa 
wonderful thing. It means that the Institute is pro- 
viding a broad avenue for the expression that 1s so es- 
sential to the generation of new ideas. But, even more 
important, it means that the youngsters upon whom 
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the future of this civilization depends, are making 
themselves heard and are taking over from those of the 
generation that seems to have made such an unholy 
mess of things. 

“T would not wish to imply for one moment, that the 
Institute of the Aeronautical Sciences should become a 
Youth Movement for the advancement of precocious 
scientific brats. Rather, I applaud, most sincerely and 
enthusiastically, the Institute’s apparent policy of wel- 
coming and publishing advanced, and what I hope are 
unorthodox, ideas. This is being truly liberal and con- 
structive in the best senses of these words. 

‘““May the Institute prosper down through the years 
under its enlightened policy. And when today’s young- 
sters have become graybeards and have thoroughly 
botched up the affairs of their generation, as mankind 
can be relied upon to do, may they have the good 
grace, and common sense, to dust off this policy and 
respect and publish the views of their youngsters. 

“If they will, maybe the human race will get some- 


” 


where someday..... 
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A Design Method for Automatic Longitudinal 
Control Systems 


FREDERICK STEVENS* and K. MARTIN STEVENSON* 
Northrop Aircraft, Inc. 


ABSTRACT 


This paper presents a new approach to the problem of de- 
signing intercoupled multiloop control systems. Of general 
application to the treatment of a large class of such intercoupled 
systems, this method is of particular value in the design of auto- 
matic longitudinal control systems for aircraft. The method 
is developed in terms of this specific application and is illustrated 
by the design of a fully automatic air-speed-altitude control for 
the Northrop F-61C airplane. By satisfying the requirement 
that thrust and pitch attitude be controlled in coordination, 
the method allows separate design of the air-speed and altitude 
control functions. The effectiveness of the design is substantiated 
by transient response solutions obtained in simulation of the 
system with an electronic analog computer. 


SYMBOLS 


x = craft axis, passing through c.g. and directed along 
steady-state wind. Positive forward 

y = craft axis, passing through c.g., perpendicular to 

: x-axis and horizontal in level flight. Positive 
to right 


z = craft axis, passing through c.g., perpendicular 
to x- and y-axes. Positive downward 
X, ¥, Z = force per unit mass along x-, y-, and z-axes, ft. 


per sec.? 

M = moment per unit moment-of-inertia about y-axis, 
deg. per sec.? 

u = change in craft velocity along x-axis, ft. per sec. 
Positive forward 

Ue = air-speed error (uw — uo) 

Uo = change in control system air-speed reference 

w = change in craft velocity along z-axis, ft. per sec 
Positive downward 

h = change in altitude, ft. 

h, = altitude error (h — hy) 

ho = change in control system altitude reference 

£Tn = control system transfer function expressing dy- 


namic relationship between applied thrust and 
measured air-speed error, lbs. per ft. per sec. 

LTh = control system transfer function expressing dy- 
namic relationship between applied thrust and 
measured altitude error, Ibs. per ft. 

Zin = control system transfer function expressing dy- 
namic relationship between applied autopilot 
pitch bias and measured air-speed error, deg 
per ft. per sec. 

21 = control system transfer function expressing dy- 
namic relationship between applied autopilot 
pitch bias and measured altitude error, deg. per 


ft. 

Ag = pitch autopilot static gain, deg. elevator per deg. 
pitch error 

Ga = pitch autopilot mixer transfer function (accounts 


for effect of rate network) 
pitch autopilot natural frequency, rad. per sec. 


Ws 


* Research Engineer. 


{ = pitch autopilot damping ratio 
) = change in pitch angle (rotation about y-axis), 
deg. Positive for nose up 
= elevator angle, deg. 
1 = change in thrust, lbs. 
= biasing pitch input to autopilot, deg. 
= craft transfer function expressing dynamic effect 
of thrust upon forward velocity with J constant, 
ft. per sec. per lb. 


Positive upward 


= craft transfer function expressing dynamic effect 
of autopilot pitch bias upon forward velocity 
with T constant, ft. per sec. per deg. 

A = determinant made up of the coefficients of the 
variables u, sh, and @ in the stability equations 
of the craft with pitch autopilot engaged 

A = minor of the u-column, x-row of the determinant, 
A. Other minors are defined similarly for the 
h- and @-columns and for the Z- and M-rows 

OX OX OM 
Ou w ow 
stability derivatives 


ete. = aerodynamic 


INTRODUCTION 


en HUMAN PILOT IS an important element of pres- 
ent conventional automatic pilots. During con- 
stant-altitude flight, the pilot must regulate air speed 
by manual throttle adjustment. During climb or 
descent, the two functions of throttle regulation and 
pitch control must be performed manually. The longi- 
tudinal control system serves only to maintain pitch 
stability. With the increasing importance of auto- 
matic landing systems and of pilotless aircraft, there is 
need for a means by which air speed and altitude may 
be controlled directly and automatically without the 
necessity of a human pilot to interpret air-speed and 
altitude errors into pitch and throttle adjustments. 

The design of an automatic system capable of con 
trolling air speed and altitude is complicated by the 
fact that changes in thrust and changes in pitch atti 
tude each affect both air speed and rate of climb. A 
design is developed in this paper in which one function 
of the control system is to separate the control of alti 
tude from the control of air speed through coordination 
of pitch and thrust. The remainder of the two inter 
coupled loops are then designed by conventional single 
loop design methods. 


FUNCTIONAL EQUATIONS 


A typical multiloop longitudinal control system to be 
designed is illustrated in Fig. 1. The terms up and hy 
are changes in desired air-speed and altitude functions 
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FIG. 1-BLOCK DIAGRAM OF THE MULTI-LOOP CONTROL SYSTEM 


and appear in the system as mechanical rotations of 
synchro shafts. 
ometric air speed and pressure altitude as observed by 
aneroid instruments equipped with induction pickoffs. 
u, and h, are signals representing the difference be- 
tween prescribed craft motion (uw and io) and the exist- 
ing craft motion (wu and h) and are the inputs to the 
control system. The elements appearing in the section 
labeled ‘‘Required Control System” are to be designed. 
Those in the boxes titled “‘Aircraft’’ and ‘Existing 
Control Elements’’ include the characteristics of the air 
frame, power plant, and autopilot and are considered 
unalterable for this analysis. 

Consider an airplane flying at equilibrium with con- 
stant-pitch attitude and constant thrust. If the thrust 
is changed by an amount 7, there follows transient 
change of both air speed, u, and altitude, /, until new 
steady-state conditions of air speed and rate of climb 
are established. If pitch reference is changed by an 
amount J (input to autopilot pitch channel), a different 
transient change to new steady-state conditions of air 
speed and rate of climb results. These facts are 
stated symbolically in the craft functional equations: 


= furl + furT 
h = fal + farTS 


where f,; is a transfer function relating the acting 
change of pitch reference, J, and the resulting change of 
air speed, u. The other f terms are similarly defined. 
They are ratios of polynomials in the Laplacian opera- 
tor s, depending only upon the aircraft and the existing 
control elements, and are obtained from the combined 
aircraft-autopilot system differential equations as 
shown in Appendix 1. The control system may be 
represented by a similar pair of equations: 


The terms u and h are changes in man- 


(1) 


I = + (2) 
T = grutte + 


The terms of g are transfer functions of required 
control system elements; for example, g,, transforms a 
measured error in air speed into a pitch signal to the 
autopilot. 

The design of these g terms, the control system ele- 
ments, is the subject of this investigation. 


SEPARATION OF AIR-SPEED AND ALTITUDE CONTROL 


The basis for conventional control system design is 
the open-loop transfer function. The open-loop trans- 
fer functions of interest in the present problem are the 
ratios u/u, and h/h, The first step toward obtaining 
these ratios is made by eliminating JT and J between 
Kgs. (1) and (2): 


h= (fniZru + + (fniZin + fargrnh 


Eqs. (3) indicate that, in general, change of air speed 
is a function of both air-speed error and altitude error 
inputs to the control system. As Eqs. (3) stand, it is 
not possible to write an open-loop transfer function for 
air-speed control until the altitude control has been 
designed; nor is it possible to write an open-loop 
transfer function for altitude control without knowledge 
of the air-speed control design. 


(3) 


Notice that there are four control system transfer 
functions to be designed but only two variables to be 
controlled. This suggests that an arbitrary restric- 
tion may be placed upon each of the two pairs of con- 
trol system elements. In the case of air speed, an ex- 
tremely useful result is obtained by requiring that the 
system control thrust and pitch be in coordination so 
that an air-speed error acts to change air speed without 
affecting altitude—in other words, require that the 
control system design eliminate the unwanted terms in 
Egs. (3): 


furZin + fur&rn Ol 
+ = of 


ALTITUDE LOOP ELEMENTS 


Sin 


\ 


LOG AMPLITUDE 


LOG FREQUENCY 


FIG. 2 


AIRSPEED LOOP ELEMENTS 


INDICATED 


LOG AMPLITUDE 


LOG FREQUENCY 


FIG.3 
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TABLE 


Flight Condition (a) (b) 
H (ft.) 10,000 10,000 
Vu (m.p.h.) 171 200 
Uo (ft./sec.) 293 343 
(sec.~*) —0.0174 —0.0203 
Xw (sec.~?) +0.0521 +0.0610 
Xe [(ft.) (sec.)~? (deg.)~*] —0.293 —0.196 
Xr [(ft.) (sec.)~? (Ib.)~*] +0.00115 +0.00115 
(sec.—!) —0.168 —(0.255 
Zw (sec.—*) —0.831 —0.972 
Zol(ft.) (sec.)~? (deg.)~*] —4.24 —5.82 
M.[(deg.) (sec.)~! (ft.)~! —0.720 —0.842 
M6 (sec.~?) —1.91 —2.23 
MéAe (sec.~*) —6.50 —6.50 


Making use of the restrictions stated in Eqs. (4), it 
is possible to write Eqs. (3) in the desired form of open- 
loop transfer functions: 


u iF Furfn T 


(5) 

h, 


Note that each transfer function contains only one 
control system element. That element is subject to 
design by any of the existing methods of control sys- 
tem synthesis. gr, and g,, are designed on the basis of 
Eqs. (5) to satisfy requirements of control stability and 
accuracy. g;, and gy, must then be chosen to satisfy 
the relations of Eqs. (4). 


APPLICATION TO CONTROL OF THE F-61C AIRPLANE 


Eqs. (4) and (5) indicate the theoretical possibility 
of independent control of altitude and air speed through 
the coordination of pitch and thrust. The coordinat- 
ing restriction impressed by Eqs. (4) greatly simplifies 
the design process, since the system is reduced to two 
isolated systems, each described by the transfer func- 
tion relationship of Eqs. (5). Briefly, the design method 
is as follows: 

(1) Obtain the terms in Eqs. (5) which are known 
functions of the aircraft and autopilot. Eqs. (5) are 
plotted as approximate steady-state frequency response 
curves in Figs. 2 and 3. 

(2) Select gr, and g,;, from considerations of sta- 
bility and transient response. 

(3) Substitute g7, and g,, in Eqs. (4) to obtain the 
transfer functions describing g7, and g7,. 

(4) Design four networks to provide the frequency 
characteristics required by the four control system 
transfer functions. 

In the particular application for which this design 
was performed, the F-61C airplane is required to con- 
form accurately to steady or slowly changing air-speed 
and altitude references. Consequently, static accu- 
racy and stability are emphasized over time of response. 
The design is based on a system cutoff frequency of 0.2 
rad. per sec., so that any factor whose influence is felt 
only at frequencies above 2 rad. per sec. is assumed 
negligible. Primary system parameters are selected 
for the flight condition 190 m.p.h. at a 25,000-ft. alti- 
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F-61C Longitudinal Coefficients 


c (d) (e) (f) 
10,000 25,000 25,000 25,000 
229 167 190 213 
393 368 418 468 
0.0232 —(.0088 —().0100 —0.0112 
+-() 0698 +0. 0587 +0.0668 +0 .0750 
—(). 082 —0.183 —0.073 —0.052 
0.00115 +0.00115 +0.00115 +0.00115 
0.292 —().274 —(0.312 —0,350 
-1.11 —(0.631 —(0.718 —0.805 
-7.63 —4.06 —5.24 —6.58 
).964 —(0.544 —0.619 —0,694 
2.55 —1.45 —1.65 —1.85 
—6.50 —6.47 —6.47 —6.47 
tude. The effects of other speeds and altitudes are 


then considered, and a suitable compromise is selected. 


ALTITUDE CONTROL 


For the F-61C, the altitude control forward-loop 
transfer function is obtained by using the open-loop 
transfer function derived in Appendix 2 and the sta- 
bility derivative values of Table 1: 


h io 


Che factor 1/s represents integration of altitude error 
and is desirable from the standpoint of static accuracy. 
However, it is desirable to compensate for the factor 
1/(1 + 2.45) by a lead network in This suggests 
the form g,;, = A,,(1 + 2.4s). In order to provide a 
0.2 rad. per sec. cutoff frequency, the value of K,, is 
found to be 0.028 deg. pitch reference per ft. altitude 
error 

Having a tentative value for g,,, Eqs. (4) may be 
examined to find the remaining altitude control com- 


ponent g7,. Numerical substitution gives 


Zrn = [500/(1 + 2.45) 
= |4 lbs. thrust per ft. altitude error 


Both g», and gz, are seen to require simple networks 
so that the mechanization of the altitude control system 
is routine. 


AIR-SPEED CONTROL 


Che nature of the air-speed control forward loop is 
shown graphically in Fig. 3. The open-loop transfer 


function is 


u 0.20 

Since this form is satisfactory as it stands, gv, is 
chosen a constant. A 0.2 rad. per sec. cutoff frequency 
is provided by the value g;, = 170 lbs. thrust per ft. 
per sec. air-speed error. 

The relation between g,, and g7, obtained from Eqs. 
(4) is 


= [0.021/(1 + 180s) 
[3.5/(1 + 180s)] deg. pitch per ft. per sec. air- 
speed error 
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TABLE 2 


Effect of Flight Conditions upon Control Relations 


Alti- Air- 
tude speed 
Loop Loop 
Gain Gain 
Based Based 
upon upon 
Flight grn/gin, Condi- Ltu/ZTu, Condi- 
Condition Lbs. per Deg. tion (e) Deg. per Lb. tion (e) 
0 490 0.70 0.012 1.3 
(1 + 173s) 
490 0.82 (0.0076 1.3 
(1 + 85s) 
Vn = 200 
) 490 0.94 0.0044 1.3 
c) H = 10.0 + 2.05) (1 + 50s) 
V,, = 229 
7 = 26.000 490 0.88 0.034 1.0 
d)H = 20, (1 + 2.5s) (1 + 280s) 
V. = 167 
- 490 1.00 0.021 1.0 
e) H = 25,000 
. (1 + 2.4s) (1 + 180s) 
V, = 190 
490 0.0082 1.0 
f) H = 25,000 
(1 + 2.4s) (1 + 72s) 
= 213 


g;, requires an unusually large time constant. It has 
been found, however, that the required lag circuit is 
conveniently available.' 


CHOICE OF COMPROMISE VALUES 


A comparison of control relations and loop gains for 
six flight conditions is presented in Table 2. Air-speed 
loop gain has been corrected for change of air-speed indi- 
cator sensitivity with altitude. The conditions repre- 
sent altitudes of 10,000 and 25,000 ft., and air speeds 
from 167 to 229 indicated m.p.h. 

Fortunately, variation in both time constants and 
gains is reasonably small. After consideration of Table 
2, the following design was recommended for initial 
flight tests: 


gm = 0.025 (1 + 2.5s) deg. per ft. 
gr, = 12 lbs. per ft. 
7.8 
1 + 100s 
£ry = 3880 Ibs. per m.p.h. (indicated) 


deg. per m.p.h. (indicated) 


1 AIRSPEED | 

y, | AIRSPEED ERROR | 

J 


| THROTTLE |THROTTLE 

*| REFERENCE | DEMODULATOR 


=| MIXER | SERVO 


SYNCHRO | AND GAIN 
CONTROL 
u ] 
AIRSPEED 
INDICATOR AIRSPEED | 
CONTROL | 
| FADE-IN| | 
STATIC PITOT 
PRESSURE PRESSURE 
ALTITUDE | 
h,| ALTITUDE | ERROR To 
REFERENCE DEMODULATOR | Leper ERENCE |AUTOPILOT 
SYNCHRO | AND GAIN ; “| MODULATOR! PITCH 
contro. | ! Qin} LAND MIXER | CHANNEL 
h 
[ ALTITUDE ALTITUDE | 
INDICATOR CONTROL 
FADE-IN 


| STATIC PRESSURE 
| 


FIG. 4 —BLOCK SCHEMATIC— LONGITUDINAL CONTROL SYSTEM 


FEET 


h, +20 T i 

T 

ALTITUDE COMMAND Ga 


he 
ALTITUDE ERROR 
FEET 


AIRSPEED ERROR 
FEET PER SECOND 

T 
CHANGE IN THRUST 
POUNDS 


TOT 


TIME SECONDS Le} 20 30 40 


u, + 


AIRSPEED COMMAND 
| FEET PER SECOND-! 


+10--F 


AIRSPEED ERROR 
FEET PER SECOND 


he +20 


ALTITUDE ERROR O 
FEET -20 


| 


T 


CHANGE IN THRUST 
POUNDS -200 

| 
| CHANGE IN PITCH " 
| DEGREES -ast- 


| 


| ELEVATOR ANGLE 


DEGREES -os +444 


FIG. 6 “TRANSIENT RESPONSE TO AIRSPEED COMMAND 


MECHANIZATION 


The integration of the control system elements is 
shown schematically in Fig. 4. Note that only g», and 
Zr, require frequency-sensitive shaping networks. The 
operations are performed at d.c.; hence, 400-cycle 
synchro signals must be demodulated. The throttle 
servo is operated with d.c. input signals, while the pitch 
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reference signal is remodulated and enters the autopilot 
pitch channel at 400 cycles. 

Although flight-test data are not yet available, the 
transient performance of the system has been investi- 
gated by means of an electronic analog computer. 
Typical transient responses are shown in Figs. 5 and 6. 

The overall effectiveness of the design is evidenced 
by the adequate damping and by the small amount of 
cross-coupling remaining between the air-speed and alti- 
tude channels. Although slight cross-coupling does 
exist, the purpose of the design—to provide stable, ac- 
curate control of altitude and air speed—has been ac- 
complished. 


REFERENCE 


1 Greenwood, I. A., Holdam, J. V., and Macrae D., Electronic 
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Appendix | 


DETERMINATION OF CRAFT TRANSFER FUNCTIONS 


The craft transfer functions fur, and are 
obtained from the differential equations describing the 
longitudinal motions of the aircraft and its pitch control 
system. 


Craft Longitudinal Stability Equations 


4 
u(X, — s) + + — .) = —X,7 
Ole 
sUo (6) 
uZ,+ — s) + 3 = —Z,;6, 
wM, + — = —M,6, 


Altitude Equation 


| 


sh (U8 57.3) = ( 


Pitch Autopilot Equation 
6. = (Ao/ A,)(Ge + I) 
where 
Ag = (S/wa)? + 2a (s/wa) + 1 (8) 


Since the design analysis is concerned with the vari- 
ables u, h, and @ and the control inputs 7 and /, the 
original stability equations are rewritten with 
— sh] replacing w and + I)/A, 
replacing 6,: 


4 
u(X, — s)+ & sh)Xe + - = 
57.3 


100 
uZ + & 3 sh) 6 = 


57.3 


—Z; (Ao/ Az) (Gob + I) 


& sh) Ma + 0(sMy — s*) = 


57.3 


— Aa) (Geb + 1) 


JANUARY, 1961 


or, finally, - 


u(X, — s) + sh(— X,) + 


X71 
UL w Z A 7 
uZ, + sh(s — Z,) + 0 of 
Aa 
—Z;Az (4 
VW) + 
21.0 
—M,A, a 


Eqs. (9) are the fundamental differential equations 
describing the system to be controlled. It is possible 
to effect simplification of these equations in the case of 
the F-61C system. Since it is desired to control air 
speed and altitude to the frequency 0.2 rad. per sec., 
terms of importance only above 2 rad. per sec. can be 
neglected. Under this approximation the autopilot 
becomes simply a perfect displacement control (A, = 
Ge = 1). Also, for the F-61C, elevator lift Z;6, is 
negligible with respect to elevator pitch moment 

The equations used in this investigation to describe 
the system to be controlled are 


u(X, — s) + sh(—X,) + 0X9 = —X,7T 
uZ, + sh(s — Z,) + 0Z4 = O (10 
sh(— My) + 0M, = — M;A 
where 

= — g)/57.3 
= 

UoM,, 
573 + M;Ao6 + — 


The four system functions (fi7, fur, far, and f,;) are 
transfer functions between a given output and a given 
input when the other input is held constant. 

For example, 


P u 
r= 
—X, 
0 (s — 
0 —M, Ms Qu 
= - : — = —X, 
(X,— 5S) —X,, X 6| A 
(s — Zy) Zo) 
0 —M, | 


The other system functions are found similarly. The 
four system transfer functions are 


fur = —Xy7(A,,/ A) 
fur = —M;A Aum/ A) (11) 
Sar = A) 

Snr = Any | 
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Appendix 2 


DERIVATION OF CONTROL SYSTEM OPEN-LOOP 
TRANSFER FUNCTIONS IN TERMS OF 
STABILITY DERIVATIVES 


Altitude Control 


Since, if the altitude control system is properly de- 
signed, 7 and J will operate together in such a way as to 
hold u = 0, the required relation between 7 and J may 
be obtained from Eqs. (9) by setting u = 0. In the 
resulting set of equations, h, 6, and T are treated as the 
dependent variables and J as the forcing function: 


sh(—X,) + TX7 = 0 | 
sh(s — Zy) + +0 = 0 (12) 
sh(— M,,) + + 0 —M,A 


‘hen, 


—X,, Xe O 

= Z,) 0 

—M, M, —M,Ajl| 
| Xo Xr | 

\(s — Ze O | 

—M,, Mo O 


1 MA o + X LZTh 


= = 13) 
x Lia \Mo M,Z 6] Ih 
Also, 
0 
0 0 
h —M;A5 Ms O 
I — Ze)Mo + M,Ze] 
M.A Zo 
= (14) 


Eq. (13) is the required relation between thrust and 
pitch bias. Eq. (14) is the altitude-to-pitch bias 
transfer function that results on the assumption that 
thrust and pitch bias are related as required by Eq. 
(15). Using the fact that J = hg», together with Eq. 
(14), the altitude control system open-loop transfer 
function is obtained: 


h M,A 6 


= In, 15) 
Air-Speed Control 


To find the required relationship between 7 and / 
lor the condition that ), = 0, rewrite Eqs. (9) with h 


neglected; with uw, 6, and J treated as dependent vari- 
ables; and with forcing function 7: 


u(X, — = 
uZ,+06Z,+0 = 0 (16) 


0+ 6M,+ M;Ael = O 
Then, 
u 
= (18) 
7 (X, — s)Zo — 
Since 7) = gr,u, for h, = 0, 


Numerical Results 


Table | is a summary of numerical values of the coef- 
ficients appearing in Eqs. (9) for the F-61C for various 
air speeds and altitudes. At 25,000 ft. and 190 indi- 
cated m.p.h. [condition (e)] the altitude control rela- 
tions resulting from Eqs. (4) and (5) are 


grn 500 (1 + 0.18s) 

3.4 

h is 


2.45 52 
3.4 


The air-speed control relations are 


s 
0.021] 1 + 0.50 
| (5) + (5) ] 


1 + 180s 
u 0.20 


Table 2 presents a comparison of loop gains and con- 
trol element transfer functions for the six flight condi- 
tions of Table 1. 

It should be noted that the method used in this ap- 
pendix to derive the control system transfer functions 
avoids obtaining explicitly the several craft transfer 
functions that appear in Eqs. (5). The method used 
was checked against the more tedious method for flight 
condition (e) and was found to yield idegtical transfer 
functions. 
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metals and men 


Syme THE ARCH ENEMY of 
since the beginning of time—is slowly but surely 
giving ground before the onslaught of modern science. 


How it behaves, where it comes from, and why it at- 


tacks some materials more ferociously than others are 
but a few of the mysteries now being unraveled through 
a natural, but man-controlled, ‘‘ocean test tube.”’ 

The dramatic story that is of interest to every man 
who builds a ship, an airplane, or a piece of metallic 
equipment is hourly being written in the sands of Kure 
Beach and Wrightsville Beach, N.C. Here, in a 
modern laboratory of the International Nickel Com- 
pany, Inc., the Navy, Air Force, and a variety of in- 
dividual companies have joined forces in a common 
cause against a common enemy—rust. 

NATURAL C..NDITIONS REMOVE LIMITS ON CORROSION 
STUDIES 


The necessity of providing facilities for the exposure 
of metals to attack by sea water and marine atmos- 
pheres under natural conditions has been demon- 
strated by the limited practical usefulness of laboratory 


* Director of Publications, Institute of the Aeronautical Sci- 
ences. 


Welman A. Shrader 


tests on relatively small specimens in simple salt solu- 
tions, synthetic or reconstituted sea water, or in salt- 
spray boxes. 


Laboratory tests provide a valuable 
supplement to tests under natural conditions—partic 
ularly in preliminary investigations and in throwing 
light on the mechanisms of sea-water corrosion and the 


factors that control it. However, sea water is some 


thing more than a mixture of chemicals; it is a living 
thing, and its corrosive reactions over an extended 
period can be studied properly only by the ex- 
posure of specimens to attack under natural condi 
tions 

Comparative tests at Kure Beach and in synthetic 


sea water in the laboratory have shown definitely that 
laboratory conditions are inadequate for measuring the 
behavior of metals and alloys. 


ESTABLISHMENT OF ADEQUATE FACILITIES 


The 


INCO decided to compare the corrosion resistance of 


ocean test tube”’ had its inception in 1935 when 
low-alloy steels with carbon steel under natural sea- 
water conditions. With the approval and cooperation of 
The Dow Chemical Company, specimens were placed in 
a protected channel through which sea water was 
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Atmospheric test racks, 800 ft. from ocean edge, Kure 


Fig. 1. 
Beach, N.C 


pumped from the ocean into the bromine plant of the 
Ethyl-Dow Chemical Company at Kure Beach, N. C. 
Soon, other materials were added to the program so 
that eventually comparative tests were being made on 
all kinds of ferrous and nonferrous metals and alloys. 
The testing facilities have since been further extended 
to observe the effects of marine growth on wood and 
metals and the results of exposure on such things 
as protective coatings, and even fishing 


tackle. 


Over 15,000 specimens have been tested in sea water 


rope 


during the past 15 years. Another 20,000 specimens 
are presently exposed in the atmospheric and salt-water- 
spray racks, which were erected and added to the proj- 
ect in 1940 (Figs. 1 and 2). 

With the completion of INCO’s recently dedicated 
Harbor Island Laboratory at Wrightsville Beach (Fig. 
3), American industry and Government now have access 
to the largest and most modern natural corrosion test 
center in the world. 


TEST PROJECTS, EQUIPMENT, AND METHODS 


Sea-Water Test Racks and Floats 


In sea-water tests, most specimens are exposed on 
racks continuously immersed at a depth of from 3 to 4 
[t. Specimens can also be positioned in such a way 
that they are automatically exposed alternately to sea 
water and air for given intervals through the rise and 
fall of tides. 

Facilities have been provided also for hanging speci- 
mens from a large pontoon float when it is necessary to 
maintain a constant water line or a constant depth of 
immersion in spite of the tide. 

The period of exposure of a group of specimens may 
vary from 6 months (rarely less) to several years; the 
longest to date is 12 years. 

Fig. 4 shows the structure of the test rack and the 
manner of putting the rack into place. 


Fig. 2. Sea spray and atmospheric test racks, 80 ft. from water's 


edge, Kure Beach, N.C. 


Atmospheric and Spray Tests 


Since corrosion by marine atmospheres is equal in 
importance to corrosion by salt water, facilities have 
been provided for extensive atmospheric tests. Two 
sites, one directly on the beach approximately 80 ft. 
from the water’s edge and the other about 800 ft. back 
from the shore, have been established (Figs. 1 and 2). 
Here, racks that can accommodate thousands of spec- 
imens are constantly utilized and checked by Inter- 
national Nickel and cooperating agencies and com- 
panies. The racks on both sites are set at a30° angle, thus 
providing a uniform comparison between all specimens. 

It is interesting to note how the corrosive effect on 
Although the 
difference in distance from the surf is only 700 ft., the 
corrosive effect on certain metals at the beachside lot is 


materials varies between the locations. 


ten times faster than at the main lot. 

Space is also provided at the main lot for the place- 
ment and testing of certain complete aircraft compo- 
nents. Currently being tested are some wing sections, 
ailerons, flaps, fuselage sections, wheels, brakes, etc. 


Fig. 3. Harbor Island Laboratory. 
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Fig. 5. Aspirator type of jet testing apparatus at Harbor Island. 


Fig. 6. Growing “hair” on a billiard ball. 


Fig. 7. Wallace & Tiernan chlorination test apparatus set up at 


Harbor Island. 


Velocity Effects 


Che need for more precise information on the abilities 
of alloys to withstand the severe erosive effects associ 
ated with such uses as condenser tubes, piping systems, 
pump impellers, propellers, and other underwater 
parts of fast moving ships has led to the design and op 
eration of several types of erosion-testing apparatus 
Set up in the Harbor Island Laboratory, these differ 
ent whirling-arm, rotating spindle, or pressure-jet types 
of apparatus are capable of simulating practically any 
kind of condition encountered in actual sea-water 


operauions. 


Fig. 5 shows the aspirator type of jet testing appara 
tus developed at Kure Beach. This device subjects 
test specimens to the erosive effects of high-velocity 
jets of sea water mixed with air bubbles. It has been 


particularly useful in developing and evaluating con 


denser tube alloys resistant to “impingement attack.” 


The potential relationships and polarization charac 
teristics of metal and alloys in sea water flowing at dif 
ferent controlled velocities are also being studied 
Inves 
tigations with this apparatus are yielding valuable fund 


through equipment designed at the laboratory. 


amental data concerning the behavior of galvanic 


couples 


Marine Fouling 


Che study of antifouling characteristics of metals, al 
loys, plastics, and protective coatings has been an im 
portant phase of research during the past few years 
How industry literally can be put “‘behind the 8 ball” by 
marine fouling is shown in Fig. 6, where a reasonabl 
facsimile of hair has been made to grow on a billiard 
ball 


Exhaustive tests on the use of chlorine to control 
fouling of intake tunnels and sliming of condenser sut 
faces are being made through the use of equipment 
shown in Fig. 7. The object is to work out conditions 


of treatment with respect to water velocities, concentra 
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Fig. 8. Some of the company plaques hanging in the Conference Room at Harbor Island—mute evidence of the co- 
operative spirit in this joint enterprise. 


tions of chlorine, and cycles of additions which will as- 
sume the desired results most economically and without 


aggravating corrosion. 


rhese 


INDUSTRY-WIDE COOPERATION 


orrosion§ testing facilities, 
dubbed the * 


affectionately 
Sea Horse Institute,’ are a shining exam- 
ple of American industry at work for the mutual benefit 


of all. While they are built, owned, and operated by 
the International Nickel Company, Inc., more than 100 
other companies and the U.S. military services have 
free access to them and are currently conducting tests. 


It is not unusual to find specimens of directly compet- 
ing products along side each other in the test racks, with 
engineers from all companies working hand-in-hand to- 
ward a common goal—the control of corrosion. 
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An Experimental Investigation of Supersonic) 


Lattice Flow 


JAMES E. O'NEILLT 
Packard Motor Car Company 


INTRODUCTION 


I RECENT YEARS a growing interest has been centered 
on the possibility of achieving high compression 
ratios across an axial-flow compressor of compara- 
tively few stages by operating at supersonic relative 
inlet velocities. Since the development work being 
conducted by the Aircraft Engine Division of the Pack 
ard Motor Car Company hinged on the successful 
design of such a component and since specific design 
data were lacking, it was necessary to supply the required 
information by conducting experimental flow studies 
as a part of the development program. 

The most promising approach to the problem ap- 
peared to be a correlated program of model wheel experi 
ments and two-dimensional flow studies in a lattice 
tunnel such as had been used as a tool in the design of 
subsonic compressors. Contributing to the attractive 
ness of this approach was the possibility of utilizing the 
schlieren apparatus to supplement information provided 
by pressure measurements in the lattice ‘tests. 

This paper discusses the supersonic lattice tests per 
formed during 1948 as a part of the correlated program 
at the Packard Motor Car Company. The test subject 
is the initial design of a compressor wheel to operate at a 
supersonic relative inlet velocity with a transition to a 
subsonic relative exit velocity. Prior to these lattice 
studies, tests on a model wheel of this design verified 
that transition to a subsonic relative velocity occurred 
within the blading at a static pressure ratio across the 
wheel of 1.40. The purpose of the lattice tests was that 
of analyzing the mechanism through which the pressure 
rise occurred across the wheel and of determining the 
source of When properly correlated with 
further model wheel tests, it was expected that the 


losses. 


results of these two-dimensional tests could be applied 
to modify the various lattice parameters so as to obtain 
the highest possible pressure rise at a minimum of 
loss. 

This program was stopped before completion by the 
termination of a Government contract of which it was a 
part. However, despite their preliminary nature, 
there were obtained some lattice test results of possible 
interest to others working with supersonic compressors. 


* Grateful acknowledgment is made of the suggestions offered 
during the course of these tests by Drs. A. A. Fejer, G. F. 
Wislicenus, and H. S. Tsien. The author wishes to express his 
appreciation also to J. C. Westkaemper and R. L. Jennings, of 
Sverdrup & Parcel, Inc., for their assistance with the drawings. 

t Development Engineer. Now with Sverdrup & Parcel, Inc. 


Test APPARATUS 
Air Supply System 


Che supersonic lattice tunnel of the Packard Motor 
Car Company was designed during 1947 under the 
supervision of Dr. G. F. Wislicenus. A controlling 
factor in the project was the necessity of designing in 
order to utilize the various blowers, pumps, ete., avail- 
able at the Toledo, Ohio, plant. 

Che tunnel is of the push-pull type, having a cen 
trifugal blower on the upstream end and a battery of 
vacuum pumps on the downstream end. Upon leaving 
the blower, the air is dried by passing it through a re 
70°R, 
which is sufficiently low to result in an absolute humid 
ity of 0.00002 Ib. of water per Ib. of dry air. The air is 
then heated by electrical heaters to a stagnation tem 
perature of SO° to 120°F. at the nozzle inlet. 

\ stagnation pressure at the nozzle inlet up to 50 


frigerating unit maintaining a temperature of 


in. Hg (Abs.) is produced by the blower, and the vacuum 
pumps provide for a test-section static pressure down t 
).50-in. Hg (Abs.). 


Flexible Nozzle 


\ unique feature of the tunnel is the method of pro 
viding for flexibility of the nozzle, shown in Fig. 1 
\djustable jacks sliding vertically determine the nozzle 
contour. thin 


sheet steel and are held against the jacks by a pressure 


The flexible nozzle walls are made of 


difference across the sheet, established by evacuating 
the region housing the jacks to a pressure of 5.0-in 
Hg (Abs.). In the nozzle flow, the lowest 
encountered is 5.5-in. Hg at the nozzle exit. 


pressurt 


Fic. 1. 


lead to vacuum pump maintaining low pressure in the jack region 
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Side view of tunnel showing positioning jacks (2), and 
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Device for holding and turning vanes 


The evacuated regions behind the two nozzle walls 
are connected by a duct passing diagonally between 
them outside the air stream. Presence of this duct 
explains the odd shape of the test-section windows. 
Furthermore, these two regions are joined to two cor 
responding regions behind the diffuser walls. Thus, 
only one lead is necessary from the evacuated regions 
to the special vacuum pump maintaining their low 
pressure. 

An approximate setting of the jacks for a given Mach 
Number is made by inserting a shaped wooden template 
from the side, and final minor corrections are made as 
required during calibration runs. 


Test Section 


At the nozzle exit the flow enters a large chamber as a 
partially free jet bounded by the two glass sidewalls only. 
Dimensions of the nozzle at its exit are 6.75 by 5.5 in. 
(wide). In this flow the blades span the entire width, 
and trunnions on each end project through holes drilled 
in glass windows. The trunnions are held by the ex- 
terior linkage illustrated in Fig. 2, which turns all the 
blades simultaneously to vary the angle of attack. 


Diffuser 


rhe tunnel is equipped with a flexible diffuser similar 
in construction to the nozzle which can be adjusted to 
receive the inclined flow leaving the lattice. It was not 
necessary to use the diffuser in the experiments dis 
cussed, so it was left in the retracted position as shown 
in Fig. 1. 


Instrumentation 


Pressure-measuring instrumentation consisted mainly 
of several static pressure wall taps distributed through- 
out the flow field upstream and downstream of the 
lattice. 
walls of 


Some of these were located in the flexible 
the Included among the wall taps 


was one located on the sidewall of the large chamber to 


nozzle. 


which the cascade flow was evacuated, in the still air 
region about 10 in. below the jet. This recorded a 
Static pressure approximately equal to that in the 
jet. 


A static pressure probe was used to verify conclusions 
drawn from study of schlieren photographs. It was 
made of 0.042-in. outside diameter hypodermic tubing, 
having static holes drilled with a No. 76 drill about 
'/, in. from the tip. It was assumed that the probe 
diameter was sufficiently small to result in negligible 
pressure rise across the shock envelope attached to the 
tip. 

The schlieren system is conventional and is equipped 
with both a continuous light source with which photo- 
graphs can be taken at 1/150 sec. and a spark discharge 
of approximately |-microsec. duration for instantane- 
ous photographs. 


PROCEDURE 


Schlieren observations and static pressure measure- 
ments were made at constant attack angle, while 
static pressure ratio across the lattice was varied from 
0.5 (expansion) to 2.0 (compression). 

Since traversing probes were not yet installed down- 
stream of the test section, no information is available 
on the wake thickness or exit flow direction. An ap- 
proximation of the exit flow direction was obtained by 
measuring wake direction in the schlieren photographs. 

The tests discussed here were those on a lattice having 
properties as indicated in Fig. 3. The range of attack 
angles covered was from 0° to 10°. 


RESULTS 
General 


An unexpected result was the failure of the flow to 
reach subsonic velocities in the blading, as was experi- 
enced in all the previous wheel tests. This is probably 
to be attributed to the discrepancy in Mach Number of 
the relative inlet flows, the highest value reached in the 
1.50 and the 
1.97. 


If the compression process were isentropic, the Mach 


time available in wheel tests being MJ = 
lowest value in the lattice tests being M/ = 


Number of the relative lattice flow would have to be 
reduced from 1.50 to 1.26 in order to result in the static 
pressure ratio of 1.40. Considering that the compres- 
sion does not occur isentropically and that, conse- 
quently, a reduction of stagnation pressure occurs across 
the lattice, it is not difficult to conceive of a subsonic 
Mach Number at the lattice exit being necessary to 
attain the pressure ratio of 1.40. Another factor in- 
volved in this discrepancy is the effect of three-dimen- 
sional flow. 


25 +0 
\ A, 
28° 
\ 
\ 
Fic. 3. Configuration of test lattice. 
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Fic. 4. Schlieren photograph of a typical compression process; 
inlet Mach Number = 1.97, stagger angle 25°, static pressure 
ratio 1.35, attack angle = 6°. 


Analysis of the Typical Compression Process 


Fig. 4 is a schlieren photograph of the flow through 
the blades at an inlet Mach Number of 1.97, at a stagger 
angle of 25°, and with a pressure ratio of 1.35 existing 
across the lattice. Fig. 5 is a schematic sketch of the 
same flow field. 

An immediately obvious difficulty is presented by the 
fact that each vane of the test lattice of finite length 
receives a flow that has accumulated alterations in 
Mach Number, flow direction, and entropy in passing 
through the upper bow waves off preceding vanes. 
As a result, the inlet flow pattern of the test lattice of 
finite length can be nonuniform along its length if these 
bow waves are of significant strength. On the wheel, 
each vane channel must receive a relative flow having 
the same inlet conditions, the properties of which 
depend on how many preceding bow waves of finite 
strength must be crossed by the flow. Flows across 
finite lattices will be distorted by the fact that the first 
vane receives a flow devoid of any such accumulative 
effects unless the existence of accumulated alterations is 
eliminated, as when the flow under consideration is such 
that the upper waves are intercepted by the next vane. 
These accumulations are partially eliminated when the 
bow wave effects on direction and Mach Number are 


Fic. 5. 


Schematic sketch of Fig. 4. 
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counteracted by an expansion before the next vane js 
encountered. Fortunately, this happened to be the 
case in the tests under discussion. Of course, the 
accumulated entropy change is not so easily correcte; 
for; however, across bow waves producing flow devia. 
tion of 10° or less the entropy change is small. 

A similar consideration is to be applied to the ey. 
tended wave pattern off the lower trailing edges of the 
vanes. Both of these extended wave patterns add to 
further distortion of the flow picture when they ar 
reflected from the tunnel boundaries, the bow-waye 
pattern reflecting from the upper nozzle wall and the 
trailing edge waves reflecting from the lower boundary 
of the jet leaving the lattice. 

Another detrimental effect of the finite length of the 
lattice is due to the incongruous passages between each 
end blade and the nozzle wall. 
tigated as yet. 


This has not been inves. 
Furthermore, it is to be noted that 
tunnel-wall boundary layers have not been removed. 
Their presence will undoubtedly have an effect on the 
lattice flow. 

The angle of inclination of the bow waves in Fig. 4 
is fairly constant at 40° except for the first one at 35°. 
Downstream of this blade the flow field is uniform but 
has a Mach Number 10 per cent less than the free 
stream. Flow direction has not been affected by pas- 
sage through this first wave. Fanning out of the upper 
bow waves is attributed to slight spanwise variations 
in the flow or to spanwise bending of the vanes under air 
load 

Referring to the sketch, Fig. 5, compression occurring 
in the preceding bow waves is counteracted in the 
respective expansion zones corresponding to the region 
A. Thus, the flow conditions are approximately simi- 
lar at the leading edge of each vane. Upstream of the 
point X, where the lower bow wave off the fourth vane 
contacts the surface, there is a dark band B wherein 
compression occurs as the boundary-layer thickens. 
The compression zone B ends where an expansion fan C 
appears as a reflection of the lower bow wave from the 
separated boundary layer at the point X. 
stream of this expansion fan is a compression zone D 
having the function of adjusting the flow direction and 
pressure to meet the flow leaving the lower surface of 
the blade number three. The alternate black and white 
zones in region £ are reflections from the upper 
vane of the waves originating on the lower vane 
described above. 


Down- 


Finally, the group of waves marked 
F completes the compression process in the lattice 
flow. 

An approximate verification of this qualitative analy- 
sis was established by measuring static pressures along a 
vertical traverse downstream of the passage. Measured 
values are marked on the schlieren photograph, Fig. 
t. These indicate that, at least in this case, the major 
portion of the compression obtained in a flow through 
the lattice is contributed by the narrow compression 
zone D, which exists because of the interaction at 
point xX. 
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Effect of Back-Pressure Variations 


A series of runs was made at 0° angle of attack and 
will be discussed briefly because it provides an example 
of what occurs when the limitations of the apparatus 
are exceeded. The configuration was such that the bow 
waves off the first two blades were reflected from the 
top wall too far upstream, with the result that flow 
impinging on the fourth vane was strongly influenced 
by the reflection. Beyond that vane the flow was 
badly distorted. Fig. 6 is a schlieren photograph of 
this run. 

The run at an angle of attack of +4° over a range of 
pressure ratios across the lattice is typical of those at 
higher angles. Schlieren photographs taken at the 
extreme values of the pressure ratio appear as Figs. 
7 and 8 and will be used to illustrate the effect of back- 
pressure variation. 

The most apparent effect of variation in back pressure 
is the change in direction of flow leaving the lattice. 
Ata pressure ratio of 0.47 it leaves in a downward direc- 
tion or with a component in the direction of wheel 
rotation, and at a pressure ratio of 2.00 the flow is 
turned upward by the lattice—i.e., away from the 
direction of rotation. 

Another noticeable variation in the general flow pic- 
ture is a widening of the compression zone marked B 
on the sketch, Fig. 5. This is a compression resulting 
from the thickened boundary layer in the neighborhood 
of the lower bow-wave reflection. There is no change 
in the chordwise location of the interaction point, but 
the boundary of zone B spreads upstream, indicating an 
increase in the range of influence of the shock-wave 
and boundary-layer interaction and probably a more 
rapid thickening of the boundary layer. 

At the higher pressure ratios, a region similar to B 
appears on the lower blade surfaces and spreads up- 
stream with further increases in pressure ratio. This 
region probably existed at the lower pressure ratios but 
was blotted out by the vane trunnion holes in the glass. 

Further changes occurring with increasing back pres- 
sure are an increase of inclination of the expansion fan 
C and a widening at the base of the compression 
region D. 

Further insight into the flow process is acquired by 
considering the effect of back-pressure changes on the 
lattice turning angle. Fig. 9 is a plot of these data. 
The pressure p2 is that measured about 10 in. below the 
exit jet in the chamber into which the lattice flow is 
evacuated and is approximately equal to the static 
pressure across the jet as it leaves the lattice. 
p; is static pressure of the lattice inlet. Also indicated 
along the abscissa are area ratios corresponding to the 
turning angles. 


Pressure 


In the region where A: is greater than A,, the pressure 
ratio is less than unity—i.e., an expansion occurs through 
the lattice. The pressure ratio is, in general, approxi- 
mately equal to that across a widening channel of 
ratio A»/A, inwhich expansion is occurring isentropically. 
Considering the existence of shock waves within the 
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Fic. 6. Flow that could not be completely established. 


Fic. 7 (top). Flow at inlet Mach Number of 1.97 with static 
pressure ratio of 0.47 and attack angle of +4°. 

Fic. 8 (bottom). Flow at inlet Mach Number of 1.97 with 
static pressure ratio of 2.00 and attack angle of +4°. 
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Fic. 9. Static pressure ratio versus turning angle. 
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lattice channels, it is to be expected that the exit static 
pressure ratio would exceéd the isentropic value. Ap- 
parently the net effect of the shock waves is small enough 
to be negligible or else it is counteracted by viscous 
losses. 

As the area ratio approaches unity, the pressure ratio 
increases as would be expected, but the rate of increase 
exceeds the rate along the isentropic curve, indicating 
a growing strength of the shock-wave pattern. Even- 
tually, the curve becomes vertical, and the pressure 
ratio rise is continued by the increasing strength of the 
shock-wave pattern only. Finally, the curve turns 
back toward the region of higher values of A2/A; as 
p2/p, continues to rise. This is contrary to the behavior 
in the isentropic case, where an increasing A2/A, corre- 
sponds to a decreasing p2/p;, and is indicative of 
further growth in the strength of the shock-wave pat- 
terns. 


It is concluded that three factors are involved in the 
static pressure change as air passes through the lattice. 
These are the geometry of the channel, the shock-wave 
pattern, and viscous losses that reduce the pressure. 
At low values of pressure ratio, the shock-wave pattern 
is weak or else compensated for by the viscous losses, 
with the result that the pressure ratio is approximately 
that deduced from consideration of blade channel geom- 
etry changes above. At pressure ratios around 1.0, 
the geometrical factor A,/A, begins to remain constant, 
while the shock-wave pattern assumes a stronger role. 
Finally, at the point where the curves begin to turn 
back, the effect increasingly 
strong and the pressure ratio continues to rise despite an 
adverse geometrical effect (decreasing A,/A2), as well 
as strong 


shock-wave becomes 


viscous losses apparent in the schlieren 


photos. 

At low values of pressure ratio, the turning angles at 
constant pressure ratio cover a wide range of values, 
indicating considerable variation in strength of the 


shock-wave patterns. This spread decreases until, at a 


p2/p, value of 1.50, there is a minimum spread, 
indicating shock patterns of approximately equal 
strength. 
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Tests with Inverted Vanes 


rhe vane configuration tested at a Mach Number of : A i 


the relative inlet flow of 1.97 was designed on the basis 
of model wheel tests made at lower Mach Number 
which indicated a transition to subsonic Mach Number 
within the blading. Accordingly, the vane passage was 
designed as a diverging one. For supersonic lattice 
flow without transition to subsonic flow, this configura- 
tion is not so suitable as one having a converging vane 
passage. 

After it became apparent that no transition occurred, 
an attempt to adapt the design for completely super- 
sonic flow was made by inverting the blades, thus pro- 
viding a converging exit channel. These attempts 
serious nonuniformities 
in the bow-wave pattern resulting from failure to pro- 


were unsuccessful because of 
vide conditions such that each vane received a flow at 
the same Mach Number and direction. 


CONCLUSIONS 


(1) The interaction of shock waves and boundary 
layers, which is a difficult factor to evaluate analytically, 
is a significant factor in the compression process of the 
tested configuration. 

2) When 
supersonic, at a given attack angle the flow turning 


relative inlet and exit flows are both 
angle decreases with increasing pressure ratio until a 
minimum value is reached at a pressure ratio of about 
1.5. The minimum angle varies with attack angle. 
This variation in turning angle has been interpreted as an 
indication that the two main factors effecting a static 
pressure rise through the cascade are undergoing a 
change in their relative importance as the pressure ratio 
increases, the shock-wave effect becoming stronger and 
the area ratio effect diminishing. 

3) For a lattice having supersonic inlet and exit 
flows, a blade shape with upswept tail, which will result 
area reduction within the channel (Ay < A)), 
would bear investigation, but the inlet portion of the 


im an 


channel would have to be similar to that of the present 
configuration so as to keep a practical bow-wave con- 
figuration. 
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_ A Method of Presenting the 


Performance of Turbojet 


Engines 


ABSTRACT 
A report is given of a continuous effort over the past 9 years to 
develop a suitable method of presenting the performance of tur- 
bojet engines. The shortcomings of at least six methods we have 
previously used are discussed. For instance, one of the earlier 


methods required a relatively small number of performance 


curves to be drawn by the engine supplier. However, it was al 
most impossible, using this method, for the airplane designer to 
correct the turbojet performance for the effect of compressor air 
bleeding or the effect of additional power extraction from the gear- 
box. A correction factor method described in detail herein indi 
cates clearly to both the engine and aircraft designer the loss in 
turbojet performance to be expected because of additional inlet or 
exhaust ducting losses, compressor air bleeding, power extraction, 
or nonstandard atmospheric conditions. 


THE CURRENT METHOD 


i inv SKETCHES SHOWN on Figs. 1 to 12 represent the 
types of performance curves employed in the 
method. The typical performance curve, Fig. 1, is 
drawn for several altitudes and represents the ideal en- 
gine performance for standard N.A.C.A. Altitude Con- 
ditions, without duct loss, without air bleeding, and 
without power extraction from the gearbox. 

The engine performance for the case with inlet or ex- 
haust duct losses, bleeding air from the compressor out- 
let, extracting power from the gearbox, or nonstandard 
atmospheric temperature can be obtained by means of 
the correction equations in Fig. 13, using the correction 
factors (Cy, Cy, Cpr, Cr, ete.) shown on the performance 
curves. 

The basis of the method and the development of the 
correction equations and the correction factors is shown 
on Figs. 15, 16, and 17. The method, as can be seen 
irom a study of the development, consists of relating 
the derivatives of the equations used in the cycle calcu- 
lations to obtain the effect on thrust and fuel flow, for 
instance, due to a change in compressor inlet pressure 
caused by air inlet duct loss. 

In simpler words, the effect of a 1 per cent change in 
compressor inlet pressure is carried through the engine 
to obtain its effect on the airflow; the compressor out- 
let pressure and temperature; the gross thrust; and, 
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eventually, the net thrust. The development presented 
on Figs. 15, 16, and 17 is carried out assuming that the 
effects of duct losses, air bleeding, power extraction, and 
nonstandard ambient temperature occur simultane- 
ously. 

The results of the analysis are summarized by eight 
equations, the coefficients of which are tabulated on 
Fig. 18. 
ferent quantities listed in the left-hand column as the 


This figure shows the total change in the dif- 


sum of the changes due to the quantities heading the 
Multiplying the coefficients on Fig. 18 by 
the applicable changes heading the columns and adding 
will give the change in the quantities listed in the left- 
hand column. An examination of Fig. 18 will show that 
the change in thrust due to the introduction of a duct 
loss or an air bleed depends on what happens to the 
turbine inlet temperature (AT4/74) when the losses 
are introduced (refer to the last column of Fig. 18). 
Thus, the thrust loss factors must depend on the type 


columns. 


of engine control. As an example, for the case of an 
engine with constant exhaust nozzle area (AA/A = 0), 
the change in turbine inlet temperature (AT 4/71) 
must be eliminated before the two equations [Eqs. (29) 
and (23)] obtained from the first and seventh lines of 
Fig. 18. 

The summary equations given on Fig. 19 were ob- 
tained from Fig. 18 in the above manner after assuming 
three typical types of engine controls: constant turbine 
inlet temperature, constant turbine outlet temperature, 
The quantities tabulated 
on Fig. 19 are therefore the expressions for the correc- 


or fixed exhaust nozzle area. 


tion factors for engines having the three types of con- 
trols indicated. Other expressions for different types 
of controls can similarly be derived from the equations 
of Fig. 18. 

The correction factors may readily be calculated by 
the engine builder by means of the expressions of Fig. 
19, using the engine performance data already required 
to plot the performance curves of the type shown on 
Fig. 1. 
HISTORY OF THE DEVELOPMENT METHOD 


OF THE 


arly in 1941, the performance of turbojet engines 
was first plotted in this country in terms of dimension- 
less quantities such as 
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PERFORMANCE OF TURBOJET ENGINES 


[CORRECTION EQUATIONS] 


THE PERCENT REDUCTION IN NET THRUST GE) on FUEL 
FLOW Fy, } OUE TO INLET OUCT LOSSES, EXHAUST DUCT 
LOSSES, BLEEDING AIR FROM COMPRESSOR OUTLET, EXTRACT- 
ING POWER FROM THE GEARBOX, AND AMBIENT TEMPERATURE 
VARIATION TAKEN INDIVIDUALLY OR IN COMBINATION CAN BE 
OBTAINED FOR ANY ALTITUDE AND FLIGHT SPEED BY MEANS 
OF THE FOLLOWING EQUATIONS 


INLET INLET” ‘EXHAUST AIR BLEED ‘POWER EXT. TEMPERATURE 
LOSS ODUCT LOSS VARIATION 


(2) wi +C! + [le + + [-1+ chat (a2). 


AIR BLEED 


INLET EXHAUST POWER EXT. AMBIENT TEMPERATURE VARIATION 
DUCT LOSS 
aw) _ (aT om Mo = FREE STREAM MACH NO 
(3) M k = RATIO OF SPECIFIC HEATS (<2) 
AMBIENT TEMPERATURE 
VARIATION 
WHERE 
APr2 PERCENT LOSS IN COMPRESSOR INLET TOTAL PRESSURE DUE TO INLET 
Pi2 DUCT LOSS 
aPis PERCENT LOSS IN TOTAL PRESSURE BETWEEN TURBINE OUTLET AND EXHAUST 
Prs NOZZLE INLET 
Wol PERCENT OF TOTAL ENGINE AIR FLOW BLED FROM COMPRESSOR OUTLET 
Wo 
HPext PERCENT OF REFERENCE HORSEPOWER EXTRACTED FROM THE GEARBOX FOR 
HPrer AIRCRAFT ACCESSORIES 
HPReF REFERENCE HORSEPOWER ARBITRARILY TAKEN AS TEN PERCENT OF THE SEA 
LEVEL STATIC MILITARY JET HORSEPOWER (GIVEN ON PERFORMANCE CURVES) 
ATam PERCENT INCREASE IN AMBIENT TEMPERATURE OVER THE STANDARD NACA 
Tom AMBIENT TEMPERATURE FOR THE ALTITUDE CONCERNED 
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Wo TEMPERATURE VARIATION 
ar PERCENT INCREASE IN CORRECTED ENGINE AIR FLOW DUE TO AMBIENT 
iy TEMPERATURE VARIATION 
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FIG. 13. CORRECTION EQUATIONS 


dimensionless thrust 


I 


F/pA 


w,a/pAg = dimensionless airflow 


These quantities enabled one to draw dimensionless 
curves that (if Reynolds Number effects were neglected) 
were applicable to all altitudes and flight speeds. One 
disadvantage found in using these quantities was the 
odd numerical magnitude of the quantities. 
ample, the value of the dimensionless thrust for a typi- 
cal engine would be 0.70. The magnitude of this num- 
ber, together with the fact that it was dimensionless, led 
to the idea of using corrected quantities in place of di- 
mensionless quantities. The expression for corrected 


As an ex- 


thrust was obtained from the dimensionless thrust by 
deleting the area A (only one engine is considered at a 
time) and by dividing the pressure by the standard sea- 
The corrected quantities have the ad- 
vantage that they have dimensions and are equal in 
magnitude to the value under standard sea-level condi- 
tions. A list of expressions for corrected quantities is 
given on Fig. 14. 


level pressure. 


Shortly after the invention of corrected quantities, 
another difficulty became apparent. It was difficult 
for the airplane designer to make allowances for inlet 
ducting losses. This difficulty was quickly overcome 


a 


SYMBOLS 


Spr 


. 


Qe 
Qe 


(Rho). . Mess densit 


|SYMBOLS FOR 


TURBOJET 


& TURBOPROP ENGINES] 


| DIF FUSER| 
NO 
INLET ~ DUCT-++= 


i) (¢) 


Linear eccelerati! 


» Specific heats at constent pres- 
sure and volume 
Coeffictent 
+ Diameter (D, 
- Thrust, gross thrust, net thrust 
« Prequency 
+ Acceleration due to gravity 
Specific static end total 
f lic fuel 
« « Altitude 
« Mech. sivalent of heat 
Rett ecift eat c,,/¢ 
« Length 
» Mass 
e « Moment or Torque 
h Numbers (Ni. also used 
nent pv" s stent 
imensioniess Numbe 
Powerl se Peo Por 
Static and totel pressure 
Heat acded qa,) oF resecte 
lume rete cf flow 


+ « Gas stant 
« Rect 
ecific ¢ 
©, Tero e (ce 
ahrenueit, Centigrade 
ADSolute Static tel te - 


» Rot Linear veloc! v 
Specific lume 
+ Veloc peec 
t rete flow (ws 


“apy 


solute vi 


Nu) . 


Kinematic 


y > 
( o 0.002378 1lb-sec* re4 


Sigma). Relative 


Anguler velc 


COMPRESSOR — RNEF TURBINE EXHAUST - 
©) (1) (e 
sual 
nat | 
Dimensions {SUBSCRIPTS | 
on ft/sec, se Air (mg), Axtal (V,), Added (q,) 
an « « Ambient ( 
ab. 6 « « Aft burn ( t 
erburner ( Ope 
t 4 
mpressor Nee mpressible (q. 
l/aec 
+ Exhaust ivalent (P.), Effective (A, 
Btu/ib re), Flui tquid (hy 
tu/lt F. t { 
tt 
ft Gas (w,), Gross sseous (Q_), Gear ( 
he Hoot exchange inter er), Gut 
None 
lug, lbesec*/ft 
we 
None 
© « Exheust le Mn 
None « Standard sea level, : o4°R, 29. in He 
sec, ee Exhe ip elle tant essure 
& 1 Numbe 
1/in® 
wer extre 
r Re Radtel (V,.), He 
« Re ids Numbe Nie 
std. « « Standar 
Btu t. eee ine (7%), tel tel (wr), 
in, ft Tangential (Vv 
Stu tent volume » Ve ef. 
» as a ske { 
SUPERSCRIPTS] 
[SUPERSCRIPTS] 
(Prime) Isentrept 4 
ft/sec 
CORRECTED QUANTITIES 
qua 1 orrected 
1 ect Pte 
ft/sec, mi 
knots naut 
mi/hr At te T T T 
Absolute Tempers e T 
Ar emperature 
lt/sec, 1 r 
tational Speed to 
Velocity (Any Velocity 
light Speed Vb. 
pecific Puel Consumpt! Vb 
pecific Net 7 
bsolute Pressure F Bien §, 
Any Pressure 
Thrust (Any Thrust F/ 
Consumption San VO ax ": 
Horsepower (Any sepower nh San VO an 8 re VO, 
lb-sec/ft* i V V 
fte/sec 
lb-sec2/rt4 
for power the following 
sug/tt to evoid confusion with 
None 
fhp, eshp. . . .. Thrust, Shaft, Net, Frictio 
racian/sec Equivelent Shaft Horsepower 


OR EXHAUST 
AFTERBURNER! NOZZLE | 
(e) ob) (n) 


FIG. 14 SYMBOLS 
36 


3 4 é a 
Ae © « « » Cross-section area 
. 
F, 
y 
you 
Seec,- Heating value at nstant pressure, 
* © volume, higher, lower, liquid end 
gaseous 
eyr amoer N a.s8 
nents 
Y, & (Garme, k) Ratio of specific heats(c, 
v 
O am, Ot2 (Delta) Relative absolute pressures 
» Peo/Po» (Po = 29-92 in Rg 
4 Delte). . . Finite difference (Ap 
Ne Ta Ne We (Ete). Efficie f gears, 4iffus 
compressor turbine, exhaust 
Nen Me nogztle, wake, thermal end 
No Eta’ . « « Overall efficiency - yr * for 
jet engines, = Me x; for 
propeller drives 
O.s . .(Theta). Relative absolute temperatures 
(7, 518.4°R 
- (Mu) . . ADM scosity 
; 
WwW... -(Omege), ity 


[COMPRESSOR | 
Sy 
Se2 
3" 
hot dh, 
| 
: dhys | 
| 
J 
0 
Se 
ENTROPY- s 
FROM COMPRESSOR DIAGRAM 
SINCE DURING CORRECTION 
THEREFORE 
dhom = dhi2 (1a) 
FROM EQ (1) 
Tr2 Tom Tom Tre 
Ts) OUT Ta 
SINCE = CONSTANT 
dwg , dPra 3 
Wg 274 Pra 
AND ALSO SINCE .,-P!4 CONSTANT 
P13 
Tr3 
(Me Nc) (5) 
t? 
So+ Sat (6) 
dhi2 dhor Tom _ | nia » dh, Nc) = 
Ti Tom \The ) J \ Pr2 Jo 
Th J Wq T4 Ti3 


SINCE = dh, 
Tom 

| dwo k-| 

Ke My 2kn.Th4 


ALSO 
dh,» _) 
Tom Tom k Nc 


k-| dWo 


FROM A POWER BALANCE WE 


wohc + SHP £238 = 


DIFFERENTIATING DIVIDIN 


2545 HPext 


dhe y 
Wo 3600 Wo 


THIS ASSUMES Wo =| AND 
Wg 
SUBSTITUTING FOR 


dhi= hcdWo 4 
Wa 


_ kel 
k7, Pro 
ASSUMING) Wo - Wg = Wt 
AND dhy= dhia- dhis 


hi] 


Tha 
AND 


d 


Kc Wo 2k% Tha 


= dh 


dhe FROM EQ(8) WE HAVE 


= (dWo); (dPi2) 


(7) 
Pr2 


OBT AIN 
(9) 


G BY Wo 


GSHP = HR ext 


3€00 Ww (10) 


) 
Tom 


Pext 


ad _ 2545HPrer_H 
Tes kn. 3600CpT15 WoH 


Tom dTom te k-1 Wb 
For Tom Wo 


Tia k-! dTha 
'5 2k7TH5 Tha 


THIS ASSUMES ALSO h, 
Ww 


AVOID SECOND ORDER TERMS 
IS INTRODUCED TO PROVIDE 
COEFFICIENT. IT 
TEN PERCENT (10%) 
STATIC MILITARY 


OF THE 


IS ARBITRARILY TAKEN AS 
JET HORSEPOWER 


Prer 


(11) 
hy TO 


THE TERM. HPre¢ 
A DIMENSIONLESS 


SEA LEVEL 


ENTROPY-s 


FIG. 15 DEVELOPMENT 


OF EQUATIONS 


Pr2/a 
| 
TURBINE 
dh, if | 
h.tdh, 
: 
| 
Prq | | 
hy bese dhs 
| 
8. 5 | 
AE 
Ls, 
Ore VW rtd 
S4 
- Ss5 
37 


AERONAUTICAL 


ENGINEERING 


REVIEW—JANUARY, 1951 


FROM TURBINE DIAGRAM 
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THIS EQUATION MAY BE SOLVED FOR ANY 
PARTICULAR CONTROL, USING THE EQUATIONS 
ON FIG 18, TO OBTAIN THE CORRECTION 
FACTOR COEFFICIENTS SIMILAR TO THOSE FOR 
THE BASIC ENGINE 
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FIG. 17 DEVELOPMENT OF EQUATIONS (CONCLUDED) 


by presenting engine performance corrected to the 
compressor inlet total pressure. In this way the air- 
plane designer could readily allow for inlet losses by 
combining the performance of his inlet duct with that 
of the engine. 

The next difficulty to present itself was the question 
of how to allow for exhaust duct extension losses. This 
difficulty could be overcome by presenting a so-called 
“hot gas generator’’ performance. 

This method consisted of presenting the gas flow and 
temperature leaving the turbine in terms of the engine 
pressure ratio (pi5/P2) and the corrected engine speed. 
Using this method, the airplane designer could combine 
the performance of the generator with the performance 
of the inlet and exhaust ducting and the performance of 
the exhaust nozzle to obtain the engine thrust. Sev- 
eral new difficulties with the above scheme soon became 
apparent. 

(1) There was a great amount of calculation required 
before one arrived at the estimated engine thrust. 
Therefore, there could be a question of consistency of 


estimated thrust between the various airplane compa- 
nies. 

(2) The corrected quantities were intelligible to only 
a relatively few people. 

(3) It was difficult to indicate the engine operating 
limits and maximum rotational speeds. 

(4) Altitude or Reynolds Number or specific heat 
effects could not be easily handled by the method. 

(5) The effects of air bleeding or power extraction 
could not be easily handled. 

The present method was devised after tests on the 
effect of air bleeding and duct losses agreed closely with 
calculations using the method. 


It was found that expressions for correction factors 
could be developed which depended on quantities al- 
ready known from the cycle calculations used to deter- 
mine the estimated engine performance. This meant 
that correction factors could be calculated without re- 
calculating cycles including the losses. Although the 
method assumes that the corrections are proportional 
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FIG. 19 EXPRESSIONS FOR CORRECTION FACTORS 


FOR THREE TYPICAL ENGINE CONTROLS 
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to the losses, an acceptable accuracy resulted, as is 
shown in the discussion. 


DISCUSSION 


(1) The altitude curves similar to Fig. 1, being di- 
mensional curves, are intelligible to those not versed in 
5 and @ corrected quantities. 
for changes in combustion, compressor and turbine ef- 
ficiencies, and specific heats with altitude and flight 


It is also possible to allow 


speed. 

(2) The engine operating limits (flight speed, rota- 
tional speed, altitude, and idling speed) are easily indi- 
cated on the dimensional curves, Fig. 1, whereas it is dif- 
ficult to indicate actual operating limits on corrected 
curves employing 6 and 6. 

(3) Only the regions of the performance curves which 
are of interest to the airplane designer need be corrected 
by him for duct losses, air bleeding, etc. For instance, 
the curves need only be corrected in the region where 
the airplane drag polar intersects the engine thrust 
curves in order to establish the maximum flight speed. 
Similarly, for range problems, the curves need only be 
corrected in the region where the drag polar is tangent 
to the pound-per-mile curves. This should consider- 
ably reduce the airplane calculation work. 

(4) The actual engine airflow is not given on Fig. 1. 
The corrected airflow is given on Fig. 6, because the 
corrected flow is more useful in combining the engine 
and inlet duct characteristics. If actual airflow were 
given, the airplane designer would have to calculate the 
total pressure and temperature if he is to obtain the 
Mach Number at the duct outlet (compressor inlet). 

For example, the loss in any inlet duct can be given as 


Ape/pe = a function of Me) 


where 
Ap». = the inlet duct loss in total pressure 
be = compressor inlet total pressure 
M, = flight Mach Number 
M., = compressor inlet (duct exit) Mach Number 


Since \/, is simply related to the engine corrected 


flow (as shown below), it is more convenient to use the 


corrected flow for the duct performance. 


Ape/pe = a function of (1h, 
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TABLE 1 


Ratio of Cor- Ratio of Cor- 

rection Factor rection Factor 

Thrust to Cy- Fuel Flow to 
cle Thrust Cycle Fuel 


Duct loss, Api/pi = 20% 0.982 1.000 
Power extraction, (hp.ext,/hp.ret.) = 1.000 1.000 
20% 
(150 hp. for 4,000-lb. thrust) 
Air bleed (wpi./wa) = 10% 0.991 1.008 
Ambient temperature, ATam./Tam. 
= —24% (+59° to —67 °F.) 1.017 


1.000 


1) 


(5) The correction factors (Cz, C,,, ete.) can be calcu- 
lated by the engine builder from the no-loss performance 
data used to construct the performance curves of Fig. 1. 
Thus, it is unnecessary to carry out additional cycle 
calculations with the various losses included. 


(6) The correction factor curves show the relative 
importance of the losses and their variation with flight 
conditions. For instance, (1 + C,) is the per cent loss 
in thrust per per cent loss in inlet total pressure, and 
C,,, is the per cent loss in thrust due to 1 per cent air 
bleed. The values of the correction factors for older 
engines can also serve as approximations to those for 
new engines in cases where data on the new engine are 
lacking. 


(7) Some idea of the accuracy of the correction fac- 
tor method can be obtained from Table 1, which gives 
the ratios of the thrusts and fuel flows obtained by (a) 
correcting the no-loss cycle results and (b) by an inde- 
pendent cycle calculation in which the particular loss is 
It should be noted that the assumed losses 
are the extreme values to be expected in practice. 


assumed. 


(8) The correction factors can be calculated using 
the expressions on Fig. 19 or can be obtained as a re- 
sult of engine tests. 
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Electrical connector molded from Hycar rubber by Mines Equipment Company, St. Louis, Missouri 


lt handles “HOT JUICE” for planes—SAFELY 


OU’VE often seen air liners 
under way at anairport. 
A serviceman brings out a portable 
electric generator, plugs it in, gets 
the plane’s huge engines going. 
The plug that connects the elec- 
tricity to the plane has a vital part 
in this job. And the plug pictured 
above more than meets the tough 
service requirements. It’s made of 
Hycar OR-25 EP (easy processing), 
a special oil-resistant American rub- 
ber with outstanding advantages. 


Hycar OR-25 EP resists heat gen- 
erated by current, stays flexible at 
high temperatures. It resists oxida- 
tion, aging, weather and wear. Most 
important—it resists abrasion and 


Hycar 


¢ 


Reg. U.S Pat. OF 


chipping, and neither oil nor grease 
will harm it. 

Important production econo 
mies, such as shorter mixing cycles, 
are made possible by the superior 
processing characteristics of Hycat 
OR-25 EP. Find out the many ways 
that versatile Hycar may be used t 
help build your sales and profits 
For complete information, please 
write Dept. HE-1, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. 
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The Minimum Drag of Thin Wings in 
Frictionless Flow 


By 
Robert T. Jones 


Ames Aeronautical 
N.A.C.A. 


Laboratory, 


The assumptions of the thin airfoil 


theory are found to provide certain neces- 


sary conditions for the minimum drag of 
airfoils having a given total lift, a given 
maximum thickness, or a given volume. 


The conditions are applicable to steady or 
unsteady motions and to subsonic or super- 
sonic speeds without restriction on the 
plan form. The computation of drag and 
the statement of the conditions for mini- 


mum drag depend on the consideration of 
a “combined flow field,’’ which is obtained 


by superimposing the disturbance veloci- 
ties in forward and reversed motions. 

If the plan form of the airfoil and its 
total lift are given, it is found that, for 
minimum drag, the lift must be distri- 
buted in such a way that the downwash in 
the combined field is constant over the 
entire plan form. 


s, Missouri 


‘ELY 


Or prease 


If the plan form is 
given and the thickness of the airfoil is 
required to contain a specified volume, 
then the thickness must be distributed 
over the plan form in such a way that the 
pressure gradient of the combined field 
in the direction of flight is constant at all 
points of the wing. A specification of the 
thickness along some line drawn on the 
plan form is found to lead to the require- 
ment that the gradient of the pressure 
vanishes on either side of this line. For 


n econo: 

the drag to be a minimum with respect to 
ng cycles, small changes in the plan form the fore- 
superior going conditions must extend continu- 
of Hycat ously for a small distance beyond the 
any ways edge of the plan form. 
e used to Preprint No. 289 
d profits. 
n, please} —Nonstationary Motion of Purely 
soodrich Supersonic Wings 
Building, 

By 

Jack E. Froehlich 
— California Institute of Technology 
COMPAN! 


A general theory is presented for the 
calculation of the total forces acting on 


Summaries 


purely supersonic wings. 


The method ap- 
plies to wings having an arbitrary down- 
wash distribution (stationary or non- 
stationary) and is valid whenever all of 
the wing edges are supersonic. The gen- 
eral three-dimensional nonstationary prob- 
lem is reduced to an equivalent two-dimen- 
sional problem. In the case of harmonic 
oscillations, the aerodynamic coefficients 
are expressed in terms of known or tabu- 
lated functions. The specific example of 
an oscillating delta wing is considered, 
and values of the aerodynamic coefficients 
for plunging, pitching, and rolling oscil- 
lations are calculated for two Mach Num- 


bers. 


First- and Second-Order Theory of 
Supersonic Flow Past Bodies of Revolution 


By 
Milton D. Van Dyke 


The RAND Corporation and Cali- 
fornia Institute of Technology 


Methods are studied for improving the 
existing perturbation theories of super- 
sonic flow past bodies of revolution. Ap- 
plicability of the theory at high Mach 
Numbers is emphasized. 

For axial flow, a second-order solution 
is found which represents a considerable 
improvement over the first-order result. 
For inclined flow, a second-order solution 
is not feasible except for a cone. Com- 
parison with the exact solutions for cones 
shows that the slender-body series ex- 
pansion causes large inaccuracies in both 
axial and inclined flow. 

The conclusion that first-order theory 
predicts the flow no better than slender- 
body theory is shown to be erroneous. 
When first-order theory is properly used, 
making no unnecessary approximations, 
greatly improved agreement is found with 
exact solutions and with experiment. 
The order estimates used to justify the 
approximations are shown to be invalid 
in most practical cases. A “hybrid” 
theory, combining first-order cross flow 
and second-order axial flow, gives further 
improvement. A physical explanation is 


advanced for the maiked superiority of 
first-order theory over the true ‘‘linear- 
ized” theory. 
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Nonlinearity in lift is shown to result 
primarily from viscous separation of the 
cross flow along the after portions of a 
long body. The magnitude of the re- 
sulting normal force can be estimated 
with reasonable accuracy using two-di- 
mensional viscous sweepback theory. 


Calculation of Thermal Stresses in a 
Wedge-Shaped Wing 


By 
George H. Eisenhardt and Warren M. 
Rohsenow 


Massachusetts Institute of Technology 


A method for calculating thermal 
stresses is presented and applied to a solid 
symmetrical double-wedge steel wing 
flying at an altitude of 50,000 ft. The 
wing, after flying steadily at a Mach 
Number of 1.4 and having a uniform 
temperature distribution of 531.6°F. 
absolute, is accelerated at a constant 
rate of one Mach Number per 30 sec. 
until a Mach Number of 6.0 is reached. 
Thermal stresses at the instant the wing 
reaches a Mach Number of 6.0 are calcu- 
lated using the elastic properties of steel 
at room temperature. An interpolation 
method is presented for estimating the 
thermal stress during the acceleration, 


The Interaction of Shock Waves with 
Boundary Layers on a Flat Surface 


By 
F. W. Barry, A. H. Shapiro, and E. P. 


Neumann 


Massachusetts Institute of Technology 


The development of supersonic com- 
pressors, supersonic diffusers, and high- 
speed aircraft points to the increasing 
importance of the interaction between 
shock waves and boundary layers. 


> 

| 

| 
| 

| 

OY 

TICAL 2 


44 AERONAUTICAL 


The experimental work reported here is 
intended to (1) provide a better under- 
standing of the nature of the shock- 
boundary-layer interaction, (2) serve as a 
guide and stimulus to theoretical work, 
and (3) develop an empirical method for 
predicting the effects of the interaction. 

Experiments were performed on the 
reflection of an oblique shock from a 
boundary layer on a flat surface at a Mach 
Number of 2.05. The effects of shock 
strength and boundary-layer régime (lami- 
nar, transition, or turbulent) on the inter- 
action phenomena were explored. 

The results are in the form of schlieren 


photographs, constant-density contours 
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found from interferometer photographs, 


and static pressure distributions at the 


plate surface. 


The Performance of Axial-Flow 
Compressors As Affected by Single-Stage 
Characteristics 


By 
Seymour M. Bogdonoff 


Princeton Universit 


A series of calculations were carried out 
to obtain the performance of a six-, an 
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eight-, and a 13-stage compressor, egg} 
designed for the same tip speed, to hand; 
the same mass flow, and to develop , 
pressure ratio of 3.2. The simplified ang 
ysis was based on experimental cascade 
and single-stage studies. The effects g 
boundary-layer growth and distortion o 
the velocity profiles, which occur at th 
rear of multistage axial-flow compres 
sors, were neglected. The conclusion 
were as follows: 

(1) The compressor with the feweg 
stages (highest loaded stages) has thy 
widest mass flow range. The six-stag 
compressor has a range of mass flow 
41 per cent of design mass flow; th 
eight-stage, 28 per cent; and the |; 
stage, only 14 per cent. 

(2) The compressor with the fewes 
stages has the flattest pressure ratio an 
efficiency variaticn with mass flow. Th 
more numerous the stages, the steeper th 
characteristics—i.e., the greater the pres 
sure ratio range. 

(3) The flat characteristics are due pri 
marily to the fact that, for a given chang 
in mass flow, the percentage change in de 
veloped pressure ratio or axial velocity js 
smallest for highly loaded blades. 

(4) The calculations show that, for most 
configurations, stalling of a multistag 
compressor occurs throughout the com 
pressor at the same instant; this is i 
contradiction to the usual belief that stall 
ing occurs first at the rear and progresses 
forward 

(5) A method is suggested for forcing 
the compressor to stall at the rear first 
This may be a way to eliminate the sud 
den sharp stall usually associated wit! 
multistage compressors. 


Supersonic Wing-Body Lift 


By 
George Morikawa 
Hughes Aircraft Company 


The representation of lift for a fairly 
general family of wing-body configurations 
(with no afterbody) in a linearized super 
sonic flow is considered over the entire 
range of the parameters. The bracketing 
limits of lift are obtained simply using the 
most elementary considerations when the 
interpretation of these limits is recog 
nized. By the proper choice of the in 
dependent parameters and the _ propet 
representation of the lift, reasonable ap 
proximations for the behavior of lift for 
intermediate values of the parameters are 
obtained. 


Further generalization to other wing 
plan forms with straight edges and other 
body shapes and the representation ol 
other aerodynamic variables such as drag, 
moment, and center of pressure will be 
evident but not considered in detail. 


Preprint No. 296 
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Aerodynamics (2) 
BOUNDARY LAYER 


The Laminar Boundary Layer on Solids of Revolution. L.G 
Whitehead and G. §. Canetti. Philosophical Magazine, Vol. 41 
7th Series), No. 321, October, 1950, pp. 988-1000, illus. 9 refer- 
ences 

Derivation of boundary-layer equations. Solutions for the 
flow past cones is related to the corresponding two-dimensional 
flows past wedges. A velocity distribution that involves three 
terms is used; it gives satisfactory results for all of the accelerated 
portion of the boundary layer of slender bodies, and for the earlier 
portion of retarded flow. At practical Reynolds Numbers, the 
transition to turbulence will usually occur before the solution 
using three terms ceases to apply. This method is applicable to 
the whole of the boundary layer up to the separation point 
where a solution employing four terms must be used). Calcula- 
tion of the boundary-layer flow on an ellipsoid of fineness ratio of 
3 gives satisfactory results over the forward 80 per cent of the 
laminar layer, but no solution is obtained close to the laminar 
separation point. 

Wind Tunnel Measurements on a Four-Motored Complete 
Model with and Without Boundary Layer Control. W. Kriiger 


Gottingen, Aerodynamische Versuchsanstalt, ZWB/FB/1793, 
April 8, 1948.) Cornell Aeronautical Laboratory, Inc., Transla 
tion, March, 1950. 67 pp., illus. 10 references. 


A method of producing high lift; air is taken by suction into 
the rectangular center section of the wing and blown out over the 
illeron. The lift coefficients obtained with this type of wing are 
h higher than those of wings with normal high-lift devices 
Che firm of Junkers was the first to develop a multiengined air 
plane using boundary-layer control for increased lift. Results 
ire given of three- and six-component tests on the complete 
nodel and the model without tail surfaces, as well as measure 


ments with and without boundary-layer control and with and 
without power. Further measurements with an additional slot 
were made in the wing region influenced by the nacelles. The 
power requirements for the full-scale assembly were estimated; a 
considerable power increment is needed if high force-coefficient 


values are to be attained at greater wing loading. 

Interaction Between the Laminar Boundary Layer over a 
Plane Surface and an Incident Oblique Shock Wave. 
ton University, Aeronautical Engineering Laboratory, 

No. 143, January 24, 1949. 60 pp., illus. 10 references 

y from the shock wave, the boundary-layer theory remains 

The boundary layer separates upstream of the shock 
ire rise upstream of the shock through the subsonic portion of 
undary layer decays exponentially with distance from the 
shock. The relaxation distance varies with Reynolds Number; it 
test near = 1.0. For the incident shock, the relaxation 
distance is greatest near 17 = 1.15. As Reynolds Number de 
, the separation point moves closer to the incident shock 
wav This study gives only approximate solutions to the 
boundary-layer-shock-wave interaction problem. 

“Dosniens: Layer Measurements in a 3.84- by 10-Inch Super- 
sonic Channel. Paul F.. Brinich. U.S., N.A.C.A., Technical 
2203, October, 1950. 51 pp., illus. 10 references. 

On the Frictional Coefficient of a Flat Plate with Partly Laminar 

and Partly Turbulent Boundary Layer. Ryuichiro +_"~e" 

Society for Applied | Journal, Vol. 3, No. 17, 
May, 1950, pp. 110-114, illus. 4 references. In English, 

Derivation of a formula for the coefficient of friction assuming 
|) that the displacement thickness of the laminar boundary layer 
thead of the transition point is equal to the displacement thick 
behind the transition point, and (2) that if the turbulence 
flow begins at the transition point, the phenomena behind the 
point are independent of the phenomena ahead of the point 
For the purposes of comparison, an approximate formula of the 
form as Prandtl’s is derived. The values of Cy which are 
ed by the exact method are in good agreement with those 
obtained from the approximate formula, but both sets of values 


ire slightly higher than those obtained from Prandtl’s solution. 


Lester Lees. 
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CONTROL SURFACES 


The Oscillating Rectangular Control Surface at Supersonic 


Speeds. John W. Miles. U.S., Naval Ordnance Test Station, 
Inyokern, Calif. NAVORD Report No. 1185 (NOTS 241), 
October 4, 1949. 13 pp., illus. 7 references. 
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Calculation of the force and moments on an oscillating rec- 
tangular control surface mounted on a rectangular wing, with the 
assumption that the outboard end of the control surface is coin- 
cident with the side edge of the wing. The pressure distribution 
is calculated in the region of the control-surface adjacent to the 
surface at zero angle of attack. This pressure distribution cannot 
be expressed as finite terms of known functions, but certain 
integrals of the pressure can be obtained over spanwise strips. 
The force and moments on the spauwise strips are applied toa 
determination of the force and moments on a wing of finite aspect 
ratio with the restriction that the Mach lines from the leading 
edge corners do not intersect ahead of the trailing edge. The 
procedure is extended to wings of lower aspect ratio. The loss 
of lift on the control surface due to the presence of the inboard 
edge is 2/m times that due to an outboard edge. 


Wind-Tunnel Investigation at Low Speed of the Lateral Control 
Characteristics of an Unswept Untapered Semispan Wing of 
Aspect Ratio 3.13 Equipped with Various 25-Percent-Chord 
Plain Ailerons. Harold S. Johnson and John R. Hagerman. 
U.S., N.A.C.A., Technical Note No. 2199, October, 1950. 32 
pp., illus. 17 references. 

Theoretical Supersonic Characteristics of Inboard Trailing- 
Edge Flaps Having Arbitrary Sweep and Taper: Mach Lines 
Behind Flap Leading and Trailing Edges. Julian H. Kainer and 
Jack E. Marte. U.S., N.A.C.A., Technical Note No. 2205, 
October, 1950. 39 pp., illus. 6 references. 


FLUID MECHANICS & AERODYNAMIC THEORY 


Stability of Viscous Flow over Concave Cylindrical Surfaces. 
D. Meksyn. Royal Society (London), Proceedings, Series A, 
Mathematical and Physical Sciences, Vol. 203, No. 1078, September 
22, 1950, pp. 253-265. 6 references. 

Investigation of the stability of three-dimensional disturbances 
by the method of asymptotic solutions. The derivation of the 
equations of disturbed motion is followed by the solution of the 
asymptotic integrals. The asymptotic integrals depend chiefly 
on the integral properties of the velocity curve. Since the 
asymptotic integrals are not valid in the edge of the boundary 
layers, the required boundary conditions are provided by in- 
tegrating the equations for the velocity parameter U = con- 
stant. This study confirms Gértler’s conclusions that the dis- 
turbances can take place only on concave surfaces. The existence 
of many steady states is proven. This simplified general solu- 
tion agrees completely with the theoretical and experimental re- 
sults obtained by Taylor for the rotating cylinder. 

An Experimental Investigation of Transonic and Accelerated 
Supersonic Flow by the Hydraulic Analogy. E. V. Laitone. 
California, University, Department of Engineering, Fluid Me- 
chanics Laboratory, Report No. HE-116-315, Series 3, Issue 315, 
July 3, 1950. 20 pp., illus. 12 references. 

The transonic problems of detached shock waves in front of a 
simple wedge moving at varying supersonic speeds. The analogy 
between surface water waves and two-dimensional potential gas 
flow is reviewed. A rectangular tank, 4- by 20 ft., with a water 
depth of approximately 0.35 in., was used, and the models were 
towed by a carriage mounted on rails. The models were simple 
wedge noses with rectangular afterbodies and had wedge angles 
of 10°, 20°, 30°, and 40°. Photographs of the models show 
shock-wave patterns in the water. 

The Formation of Vortex Sheets in a Simplified Type of Tur- 
bulent Motion. J. M. Burgers. (Delft, Technische Hogeschool, 
Laboratorium voor Aero- en Hydrodinamica, Mededeling No. 64.) 
K. Nederlandsche Akademie van Wetenschappen, Proceedings, 
Vol. 53, No. 2, 1950, pp. 122-133, illus. 5references. In English. 
Reprint. 

Mathematical development of any field in which the initial 
state is formed by a patchwork of homogeneous domains with 
rectilinear boundaries between them. By distinguishing between 
contracting and diverging domains and following the movement 
of the contracting segments, it is found that all domains contract 
into segments that are lines of sinks and concentrated vorticity. 
Neighboring lines may approach each other and unite. This re- 
sults in a gradual increase of the cross dimensions of the remain- 
ing domains with divergent motion. It is expected that the 
thickness of the vortex sheet will increase, but at a different rate 
from the increase of the cross dimensions of the domains. This 
development gives a basis for the statistical study of turbulence 
in which the vorticity is concentrated in vortex sheets. 


The Fully Developed Turbulent Wake of a Circular Cylinder. 
A. A. Townsend. Australian Journal of Research, Series A, 
Physical Sciences, Vol. 2, No. 4, December, 1949, pp. 451-468, 
illus. 14 references. 

Experimental investigation in the 15- by 15-in. wind tunnel at 
Cavendish Laboratory, Cambridge, of a fully turbulent wake of a 
cylinder 0.159-cm. in diameter in an air-stream velocity of 1,280 
cm. per sec. The fully turbulent core of the wake emits slow jets 
of fully turbulent fluid. These jets, as a result of their motion 
away from the center of the wake, transmit turbulent energy and 
heat at a rate depending upon the local intensity and outward 
velocity of the jet. Measurements at a distance of 500-950 
diameters downstream from the cylinder gave further indication 
that jet convection is not solely responsible for the turbulent 
flow and that the effect of ordinary diffusion is appreciable. 


Diffusion in a Field of Homogeneous Turbulence. I—Eulerian 
Analysis. G. K. Batchelor. Australian Journal of Scientific 
Research, Series A, Physical Sciences, Vol. 2, No. 4, December, 
1949, pp. 437-450, illus. 15 references. 

Mechanism of diffusion from a fixed center in a homogeneous 
field of turbulence. If the statistical behavior of a single fluid 
particle is known, the diffusion of a cloud of marked fluid particles 
about the average position of their center is known. An Eulerian 
type of analysis which is concerned with the probability of finding 
marked fluid at a given point of space at a given time is used. 
Equations are derived for the dispersion of a single fluid particle, 
and for the probability distribution of the displacement com- 
ponents. The diffusion is represented by a differential equation 
of the heat-conduction type; the diffusion coefficient at first 
increases with time and then becomes constant. 


The Decay of Axisymmetric Turbulence. S. Chandrasekhar. 
Royal Society (London), Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 203, No. 1074, October 10, 1950, pp. 358 
364. 10 references. 

Explicit solutions, appropriate for the final period of decay, 
are obtained; these solutions are in agreement with Batchelor’s 
general results on the role of big eddies in homogeneous turbu- 
lence. It is shown that, compatible with the equations that 
have been derived for axisymmetric turbulence, a state of turbu- 
lence exists which may be pictured as a superposition of two non- 
interacting fields that are isotropic and axisymmetric, respec- 
tively. 

Correlation Problems in a One-Dimensional Model of Turbu- 
lence. I-IV. J. M. Burgers. (Delft, Technische Hogeschool, 
Laboratorium voor Aero- en Hydrodinamica, Mededeling Nos. 
65a-65d.) K. Nederlandsche Akademie van Wetenschappen, 
Proceedings, Vol. 53, Nos. 3, 4, 6, 1950, pp. 247-260; 393-406; 
718-742; illus. 10 references. In English. Reprint. 

Investigation of the correlation in approximate solutions of 
(Ov/Ot) + v (Ov/Oy) = v (0v/Oy?) considering v to be extremely 
small. An important property of this approximate solution is 
that the members can be measured and counted, thus providing 
for a statistical analysis. Expressions are constructed for the 
correlation functions, which contain several series of other mean 
values giving the dimensions of the domains. Substituting the 
expressions obtained for the correlation functions into the funda- 
mental equation for the propagation of correlation gave a number 
of relations between the mean values. When this equation is 
supplanted by the hypothesis that the correlation function is of 
the self-preserving type, no method is found which would give 
the value of these quantities. In attempting to show whether a 
tendency exists toward the development of self-preserving cor- 
relation functions, one set of factors describing the domain were 
assumed to retain a certain value throughout the system. A 
consideration of the equations of motion leads to the derivation 
of a Boltzmann equation for the distribution functions for these 
factors. This method, although serving as a mathematical model 
for the study of turbulent flows, poses many questions for further 
study. 

On the Derivation of Euler’s Equation for the Motion of an 
Inviscid Fluid. S. Corrsin. American Journal of Physics, Vol. 
18, No. 7, October, 1950, p. 467. 3 references. 

Note on the Damping of the Rotational Oscillation of a Spheri- 
cal Mass of an Elastic Fluid in Consequence of Slipping Along the 
Boundary. J. M. Burgers. (Delft, Technische Hogeschool, 
Laboratorium voor Aero- en Hydrodinamica, Mededeling No. 60.) 
K. Nederlandsche Akademie van Wetenschappen, Proceedings, 
Vol. 52, No. 2, 1949, pp. 113-119, illus. 5 references. In 
English. Reprint. 
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Mathematical Formulation of Bodies of Revolution. L. 
Landweber and M. Gertler. U.S., Navy Department, David 
W. Taylor Model Basin, Report No. 719, September, 1950. 64 
pp., illus. 6 references. 

The most satisfactory method of obtaining a body of revolution 
is one that defines the sectional-area curve by means of a poly- 
nomial. The degree of the polynomial fixes the number of param- 
eters which may be prescribed to determine a form. Formulas 
for generating sixth-degree polynomial forms are derived. The 
expression for the sectional-area curve is a linear combination for 
the nose and tail radii and the prismatic coefficient, with poly- 
nomials of the sixth-degree as coefficients. 
given in formulas and tables. Not all combinations of param- 
eters give usable forms; standards are formulated for deter- 
mining the range of usable forms. Formulas for seventh-degree 
polynomial forms are derived and compared with sixth-degree 
forms for the same range of basic values. Bodies of revolution 
derived from polynomials of other than the sixth-degree may be 
fitted to the sixth-degree forms by the method of least squares 

Transonic Flow Past Wedge Sections. H. W. Liepmann and 
A. E. Bryson, Jr. Journal of the Aeronautical Sciences, Vol. 17, 
No. 12, December, 1950, pp. 745-755, illus. 13 references. 

Some Recent Investigations in the Theory of Hydrodynamic 
Stability. J. R. Foote and C. C. Lin. Quarterly of Applied 
Mathematics, Vol. 8, No. 3, October, 1950, pp. 265-280, illus. 9 
references. 


These coefficients are 


Investigation of the effects of viscosity on unsymmetric two- 
dimensional flows in jet and wakes. An extension of Wasow’'s 
method of asymptotic solutions shows that the “‘viscous solutions”’ 
must be rejected for these flows and that the effect of viscosity 
must be determined from the second-order approximation of the 
inviscid solutions. The inviscid approximations are examined 
with special reference to the stability of jets and wakes. In all 
cases, the occurrence of the maximum or minimum of vorticity 
is necessary for the existence of nontrivial neutral and self- 
excited disturbances in the flow. For unsymmetric velocity dis- 
tributions, the neutral disturbance may give rise to a Reynolds 
shear stress that is opposite in sign to the velocity gradient of the 
mean flow. These ordered oscillations differ from fully developed 
turbulent flow in that they can transfer momentum from a region 
of lower mean velocity to a region of higher mean velocity. 


Effect of Heat-Capacity Lag on the Flow Through Oblique 


Shock Waves. H. Reese Ivey and Charles W. Cline. U.S., 
N.A.C.A., Technical Note No. 2196, October, 1950. 28 pp., 
illus. 5 references. 


An Extension of the Theory of the One-Dimensional Shock- 
Wave Structure. Leonard Meyerhoff. Journal of the Aeronau- 
tical Sciences, Vol. 17, No. 12, December, 1950, pp. 775-786, 
illus. 16 references. 

Readers’ Forum: An Analogy Between Open Soap Bubble and 
Compressible Flow. V.G. Szebehely. Journal of the Aeronau- 
tical Sciences, Vol. 17, No. 12, December, 1950, p. 809. 


INTERNAL FLOW 


Analysis of the Air Flow Through Four Stages of Half-Vortex 
Blading in an Axial Compressor. D.G. Ainley and R. A. Jeffs. 
Gt. Brit., Aeronautical Research Council, Reports and Memoranda 
No. 2383, 1950 (April, 1946). 27 pp., illus. 
British Information Services, New York. $1.25. 

Results of Mach Number tests show a steady deterioration of 
the radial distribution of the axial velocity through the compres- 
sor. The air deflections in each blade row agreed well with 
values obtained in cascade tests but were considerably different 
from the computed design values. There was evidence of a pair 
of trailing vortices on each blade and of the formation of secondary 
induced flows. A change in axial velocity distribution through 
the compressor should reduce stalling losses at the blade tips and 
roots in the high-pressure stages. 

The Flow Through Centrifugal Compressors and Pumps. 
H. E. Sheets. American Society of Mechanical Engineers, 
Transactions, Vol. 72, No. 7, October, 1950, pp. 1009-1015, illus. 
13 references. 

An exact solution is not obtainable for the three-dimensional 
flow problem. An approximate solution can be found for the 
differential equations of flow through an impeller if specific as- 
sumptions are made and if the speed is held within certain limits. 
Equations are derived for the velocity by considering the center 
section of the impeller-blade passage as a rotating channel. An 
approximate velocity and pressure distribution can be calculated 


8 references. 
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for the entire impeller passage. An analysis of the velocity dis 


tribution gives some information on pulsation and stalling phenom 


ena. For the theoretical two-dimensional case, this method jy § 


compared with the relaxation method of Emmons. Results agree 
with those of Emmons for the backward-curved impeller; for the 
l-vaned impeller, the results are somewhat higher tha: 
Emmons’ results. This analysis is applicable to mixed-floy 
compressors and to radial and mixed-flow turbines. 
Two-Dimensional Compressible Flow in Centrifugal Compres. 
sors with Straight Blades. John D. Stanitz and Gaylord 0 
Ellis U.S., N.A.C.A., Report No. 954, 1950. 23 pp., illus 
U.S. Govt. Printing Office, Washington. $0.25. 
The Incompressible Flow About Thin Airfoils in a Cascade of 
Small Solidity. Henry W. Woolard. Cornell 
ratory, Inc., Report No. 29, September, 1949. 


references. 


Aeronautica 
17 pp., illus 
\ simple theory for calculating the lift coefficient, lift-curve 
pe, quarter-chord pitching-moment coefficient, and surface 
pressure coefficients for a cascade of thin airfoils having a low 

lidity value (considerably less than unity). 


The expressions 
d require a knowledge of the isolated airfoil coefficients at 
same angle of attack. Comparison with the results for a flat 
late (calculated by the exact method of Weinig) indicates that 
maximum error with increase in solidity occurs for blade 
ingles of approximately 40°, 
ingle changes from 40°. 
gle of approximately 40° = 20 
sign 


ae;rive 


with the error decreasing as the 
The error is minimum at a blade 

for larger increments the error 
Application of these expressions should be re 
to solidities of less than 0.55 


reverses 
However, some higher 
solidity values are permissible, depending on the blade angle 
Chis method is said to be more concise and easier to apply than 
Tests in the N.P.L. Electric Tank on a 4:1 Axi-Symmetrical 
Diffuser Having a Discontinuity in the Wall Velocity. F. Cheers 
und W. G. Rayner. Gt. Brit., Aeronautical Research Council 
Papers No. 2, 1950 (March 26, 1946). 6 pp., illus. 2 
British Information Services, New York. $0.25 

rests to design a diffuser having a single velocity discontinuity 
it the wall, and with constant wall velocity up- and downstream 
lifications were made on a shape having a steep velocity 
gradient over a short length of the wall in order to steepen the 
ity discontinuity; accurate control was extremely difficult 
in the region of the discontinuity. In the final shape, the veloc 
ity distribution is extremely flat, with a sharp change over a 
length of the wall. Test results are tabulated, and the 
final design shape is shown 

An Investigation of Ejector Design by Analysis and Experi- 
ment. J.H. Kennan, E. P. Neumann, and F. Lustwerk. Jour 
na {pplied Mechanics, Vol. 17, No. 3, September, 1950, pp 
299-309, illus. 

\ one-dimensional analysis of jet pumps or ejectors. 


Current 


references 


snort 


6 references. 
Primary 
und secondary streams are mixed at constant pressure and at 
constant area. Mixing of the streams is always complete in the 
unt-area region. Transverse shock may occur between the 
of constant pressure and constant area. The tests 
showed that better performance is obtained with constant-pressure 
mixing. Experimental and analytical results agree over a wide 
of variables. Experimental results for the mixing length 
in which the primary stream accelerates the secondary stream 
shows that the length needed depends on both the mixing process 
and the shock process. The method is applied to the proper 
design of an efficient jet pump. 

Readers’ Forum: Note on Desirability of Completely Ex- 
panded Nozzles. C. B. Cohen and P. J. Evans, Jr. Journal of 
the Aeronautical Sciences, Vol. 17, No. 12, December, 1950, pp 
811, 812, illus. 1 reference. 

Research Trends: The Supersonic Compressor. Robert 
McLarren. Aero Digest, Vol. 61, No. 4, October, 1950, pp. 50, 
52, 54, 106-108, illus. 9 references. History, theory, and ap- 
plic 

Readers’ Forum: The Reflection of “Rectilinear’” Waves in 
One-Dimensional Gas Flows. Lorenzo Poggi. Journal of the 
Aeronautical Sciences, Vol. 17, No. 12, December, 1950, pp. 813 
815, illus. 3 references. 


regions 


range 


ation 


Theoretical Investigation and Application of Transonic Simi- 
larity Law for Two Dimensional Flow. W. Perl and Milton 
M. Klein. U.S., N.A.C.A., Technical Note No. 2191, October, 
1950. 42 pp., illus. 14 references. 
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NATURAL FLIGHT 


Performance Measurements of a Soaring Bird. August 
Raspet. Aeronautical Engineering Review, Vol. 9, No. 12, pp. 
14-17, illus. 1 reference. 


PARASITIC COMPONENTS & INTERFERENCE 


Drag Measurements on a Wing with a Fastened Bomb SC S50. 
Helmut Heinrich and Gerhard Ritschel. ( Forschungsanstalt 
Graf Zeppelin, Stuttgart- Ruit, Bericht Nr. 233, October 30, 1942.) 
Cornell Aeronautical Laboratory, Inc., Translation, August, 1949. 
182 pp., illus 

Wind-tunnel measurements of the drag increase of a N.A.C.A. 
2412 wing with attached ETG 50 bomb suspension rack and a SC 
50 bomb attached. The drag of the wing-bomb configuration is 
greater than the sum of the individual drags of the wing and the 
bomb (with rack). A description of the test setup and procedure 
is included. Twenty-three different rack suspensions were 
tested, and a rack apparatus that decreases the drag about 30 
per cent was designed. The drag increase was determined by 
comparing the polars of the wing alone with the polars of the 
wing-bomb configuration. The drag increase was calculated for 
the wing with two SC 50 bombs attached. The results of the 
wind-tunnel tests and calculations are tabulated. Sketches show 
the rack designs tested. 

Drag of a Wing Carrying an SC 1000 Bomb with and Without 
Faired-In Tail Surfaces. Scholkemeier. ( Brunswick, Luftfahrt- 
forschungsanstalt Hermann Goring, Institut fiir Aerodynamik, 
Untersuchungen und Mitteilingen Nr. 2140, December 9, 1944.) 
Cornell Aeronautical Laboratory, Inc., Translation, July, 1949. 
7 pp., illus. 

Wind-tunnel measurements on the drag of an SC 1000 bomb 
suspended from a wing. The drag of the wing-plus-faired bomb 
was slightly larger than the Cp of the wing alone; the drag of the 
wing-plus-unfaired bomb was much greater than that of the wing 
alone. The change in lift per angle of attack decreased for all 
faired bomb arrangements. Measurements are given in tabular 
and graphical form. 

The Influence of the Induced Sidewind on the Efficiency of the 
Vertical Tail; A Simplified Method for Calculation. Willi 
Jacobs. Sweden, Flygtekniska Foérséksanstalt, Stockholm, Med- 
delande Nr. 35, 1950. 31 pp., illus. 10 references. Kr. 3:50. 
In English. 

The method is based on a vortex system according to the 
Prandtl wing theory, which consists of the supporting vortex at 
the place of the wing and a free vortex sheet lying in the x-y 
plane. The induced antisymmetrical lift distribution in yaw is 
approximated by three polynomials with three free constants. 
Tables and graphs give the influence functions of the single poly- 
nomials on the induced side wind. The method is applied to the 
calculation of the induced side wind on special wing-fuselage 
combinations. Results agree with those obtained by previous 
methods. 

Influence of a Wing by Attached Loads. (Stuttgart, Technische 
Hochschule, Flugtechnisches Institut, Bericht Nr. 104, July 3, 
1940.) Cornell Aeronautical Laboratory, Inc., Translation, 
September, 1949. 57 pp., illus. 

Wind-tunnel investigation of the change in profile characteris- 
tics of various bomb and bomb-rack arrangements attached to a 
rectangular wing with end plates. Suitable fairings for the bomb 
rack kept the drag increase at a minimum. The drag increase is 
large because of the interaction of the wing and attached load 
and the stagnation area behind the load. The outboard rack of 
bombs decreased the maximum lift approximately 6 to 8 per cent. 
The diving moment decreased as the attached load increased. 
Results of the wind-tunnel tests are tabulated, and the drag in- 
crease is calculated for the case of a Ju 88 with two outboard- 
attached SC 500 bombs. 

The Aerodynamic Forces on Slender Plane- and Cruciform- 
Wing and Body Combinations. John R. Spreiter. U.S., 
N.A.C.A., Report No. 962, 1950. 17 pp., illus. 19 references. 
U.S. Govt. Printing Office, Washington. $0.20. 

Readers’ Forum: Note on Base Pressure Measurements. 
Dean R. Chapman. Journal of the Aeronautical Scientes, Vol. 
17, No. 12, December, 1950, pp. 812, 813, illus. 10 references. 

Lift and Moment Changes Due to the Fuselage for a Yawed 
Aeroplane with Unswept and Swept Wings. Willi Jacobs. 


Sweden, Flygtekniska Forséksanstalt, Stockholm, Meddelande Nr. 


34, 1950. In English. 


51 pp., illus. 19 references. Kr. 5:50. 


AERONAUTICAL 


REVIEWS 5] 


Calculation of the effect of the fuselage on the lift distribution, 
pitching moment, and rolling moment for a sweptback wing. 
Six-component and pressure measurements were made on a 
straight wing and on a wing with a sweep angle of 40° (both high- 
wing and mid-wing configurations). Test measurements agreed 
well with the calculations from theory. 


PERFORMANCE 


Safety in Performance Operating Rules. R. B. Maloy. 
S.A.E., National Aeronautic Meeting, Los Angeles, September 
28-30, 1950, Preprint No. 507. 18 pp., illus. 

Study of C.A.B. and C.A.A. performance operating regulations 
for transport aircraft. The measured performance of an aircraft 
is adapted to the dimensions of its take-off area, the terrain 
enroute, and its landing area. These regulations are defined, and 
any changes in recent years due to airplane improvements are 
explained. The basis of these rules is the requirements for safe, 
dependable flight. 

Readers’ Forum: On the Speed of an Airplane in Steady Flight. 
Angelo Miele. Journal of the Aeronautical Sciences, Vol. 17, 
No. 12, December, 1950, pp. 808, 809. 5 references. 


STABILITY & CONTROL 


Readers’ Forum: On the Equations of Longitudinal Stability. 
John W. Miles. Journal of the Aeronautical Sciences, Vol. 17, 
No. 12, December, 1950, pp. 815, 816. 4 references. 

A Flight Investigation and Analysis of the Lateral-Oscillation 
Characteristics of an Airplane. Carl J. Stough and William M. 
Kauffman. U.S., N.A.C.A., Technical Note No. 2195, October, 
1950. 33 pp., illus. 6 references. 

Progress in Stall Research. Graham Campbell and Gifford 
Bull. Aeronautical Engineering Review, Vol. 9, No. 11, Novem- 
ber, 1950, pp. 24-32, illus. 7 references. 

Measurement of the Moments of Inertia of an Airplane by a 


Simplified Method. Howard L. Turner. U.S., N.A.C.A., 
Technical Note No. 2201, October, 1950. 49 pp., illus. 8 refer- 
ences. 

Why Transonic Speeds Bring Airplane Trim Changes. Robert 


B. Liddell. SAE Journal, Vol. 58, No. 10, October, 1950, pp. 
62-65, illus. (Excerpts from a paper: Some High-Speed Experi- 
ence with Fighter-Type Airplanes. ) 


THERMOAERODYNAMICS 


The Transient Temperature Distribution in a Wing Flying at 
Supersonic Speeds. Joseph Kaye. Journal of the Aeronautical 
Sciences, Vol. 17, No. 12, December, 1950, pp. 787-807, 816, 
illus. 19 references. 


WINGS & AIRFOILS 


Sweepback and Wing Taper. V. M. Falkner. Aircraft 
Engineering, Vol. 22, No. 260, October, 1950, pp. 296-300, illus. 
5 references. 

Calculation of the effect of sweepback on the lift, drag, and 
aerodynamic center of a wing with a taper ratio of 0.32, aspect 
ratio of 5.82, and a sweep varying from 20° sweepforward to 45° 
sweepback, measured on the quarter chord line. The aerody- 
namic characteristics are obtained by use of either an 84 or a 126 
lattice of vortices for the computation of the downwash and the 
determination of the constants in the equation representing the 
vortex sheet. The results are presented in tables and graphs. 

On Harmonic Motion of Wide Delta Airfoils at Supersonic 
Speeds. John W. Miles. U.S., Naval Ordnance Test Station, 
Inyokern, Calif., Technical Memorandum No. RRB-36, February 
9, 1950. 54 pp., illus. 8 references. 

Derivation of formulas for the forces and moments on an oscil- 
lating delta wing that is bounded by two supersonic leading edges 
and a straight trailing edge perpendicular to the free stream. 
The formulation of these forces is found to be only slightly more 
complex than the corresponding two-dimensional case. Equa- 
tions are given for the lift and pitching moments due to plunging 
and pitching; the lift, pitching, and rolling moments due to con- 
trol surface deflections; and the damping moment in roll. The 
possibility of negative damping in pitch is investigated, and a 
formula is derived for the axis locations where the negative damp- 
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ing can occur. In the formulation of the control surface deriva 
tives, the downwash on a wide delta wing is assumed to vanish 
identically over the port half of the wing, and the control surface 
1 only is considered. Curves and tables give the numerical 
results for a range of Mach Numbers. 
Aerodynamic Derivatives for an Oscillating Rectangular Airfoil 
at Supersonic Speeds. John W. Miles and Irven Naiman 
S., Naval Ordnance Test Station, Inyokern, Calif., Technica} 
randum No. RRB-32, October 3, 1949. 40 pp., illus 


ferences. 
Calculation of the flutter derivatives for a rectangular wing it 
ngitudinal plane motion which has two symmetrically located 
ntrol surfaces that do not interfere aerodynamically. The 
xiynamic derivatives for the lift and moment of the wing are 
rmulated in terms of corrections on the two-dimensional re 
sults hese corrections are calculated and plotted for a range of 


Mach Numbers. The hinge moment on the ailerons due to the 
m of the wing is calculated, but with the restriction that the 
ch line from either of the leading-edge corners crosses th 


ng edge of the control surface on the same side of the wing 

ss the control surface is full-span. The derivatives of the 
nge moment due to wing motion and to aileron motion are 

ressed in terms of the derivatives of the wing. A method is 
given for studying the position of the axis of rotation. 

The Oscillating Rectangular Airfoil at Supersonic Speeds. 

hn W. Miles U.S., Naval Ordnance Test Station, Inyokern 

NAVORD Report No. 1170 ( NOTS 226), July 21, 1949 

24 pp., illus 16 references 

Determination of the pressure distribution on a quarter-infinite 
thickness airfoil with a known downwash that shows har 
c time dependency through the use of a Fourier transform of 
inearized potential equation for supersonic flow. The method 
lution for the rectangular tip follows the Wiener-Hopf tech 

ind leads to a Green’s function. The result may be repre 
by a definite integral or an expansion in powers of a 
nsionless frequency parameter and can be applied to forces 

1 moments on rectangular airfoils of an effective aspect ratio 

greater than unity. Force and moment coefficients may be 

essed in terms of known functions. The one-degree-of-free 
torsional instability indicated by the two-dimensional analy- 
sis may disappear for sufficiently small values of the effect aspect 

The Indicial Admittance of a Supersonic Rectangular Airfoil. 
John W. Miles. U.S., Naval Ordnance Test Station, Inyokern 
Calif, NAVORD Report No. 1171 ( NOTS 227), July 21, 1949 

, illus. 6 references. 

Calculation of the lift and moment coefficients for a rectangular 
il that is subject to a sudden change in angle of attack in a 
orm supersonic stream, or that enters a sharp-edged gust 

Che pressure distribution along a spanwise strip of a rectangular 

il due to an angle of attack along a second spanwise strip is 
ulated. The result, which is basically a Green’s function, is 
used to find the response of the airfoil to an excitation that has an 
ry distribution in space and time. The indicial admittance 
esponse of the system to the Heaviside step-function excita 
vas obtained from the response of the system to a harmonic 
ition and gives the (dimensionless) pressure at a station due 
downwash increment at another station. The results of 
rocess are valid when the Mach lines from the leading-edge 

rs do not intersect the opposite edges. 

Pressure Distribution and Damping in Steady Pitch at Super- 
sonic Mach Numbers of Flat Swept-Back Wings Having All 
Edges Subsonic. Harold J. Walker and Mary B. Ballantyne 

V.A.C.A., Technical Note No. 2197, October, 1950. 62 
us. 10 references. 

Gust-Tunnel Investigation of a Wing Model with Semichord 
Line Swept Back 60°. Harold B. Pierce. U.S., N.A.C.A., 

1 Note No. 2204, October, 1950. 15 pp., illus. 5 refer 


An Approximate Method of Calculating Pressures in the Tip 
Region of a Rectangular Wing of Circular-Arc Section at Super- 
sonic Speeds. K. R. Czarnecki and James N. Mueller. U.S., 
{ Technical Note No. 2211, October, 1950. 24 pp., 
references. 


N.A.CtA., 


Ali a Grande Allungamento. George Bruner. Alata, Vol. 6, 
No. 5, May, 1950, pp. 12-14, illus. In Italian. Résumé of 
studies by F. Hurel on the aerodynamic efficiency of wings of 
extremely high aspect ratio. 
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Transportation (41) 


Air Transportation and What Is the General Future. Frederick 
B. Lee. S.A.E., National Aeronautic Meeting, Los Angeles, 
September 28-30, 1950, Preprint No. 517. 7 pp. Outlook of the 
C.A.A. on the future of commercial air transportation; results of 
surveys of the past five years; and an outline of C.A.A. programs 
for improving and extending air transportation. 

The Planned Promotion of Air Transportation. I. Josh Lee. 
National Air Review, Vol. 2, No. 2, October, 1950, pp. 26-32. 

United States Overseas Air Cargo Services. VII. N. W. 
Kendall. Air Transportation, Vol. 17, No. 4, October, 1950, pp. 
29-34, illus. 

B.0.A.C.’s Accounts for 1949-1950. The Aeroplane, Vol. 79, 
No. 2049, September 29, 1950, pp. 350-352, illus. 

Aircraft Despatch and Flight Supervision. R. D. Cooling. 
Aeronautics, Vol. 23, No. 3-4, August-September, 1950, pp. 24-29, 
illus. The American system of flight dispatch and the British 
reluctance to adopt such a system; duties of the flight controller; 
advantages of the American system. 

Reservations by Electronics. Randolph Hawthorne. Avia- 
tion Age, Vol. 14, No. 4, October, 1950, pp. 26, 27, illus. Details 
of the American Airlines Reservisor automatic reservation sys- 
tem 


Airplane Design & Description (10) 


Long-Range Commercial Transport Aircraft with High Sub- 
sonic Speeds. H. Hertel. Jnteravia, Vol. 5, Nos. 8-9, August- 
September, 1950, pp. 463-472, illus. 1 reference. 

Suggested solutions for the design problem of commercial 
transport aircraft that satisfy the requirements of the gas-turbine 
power plants. ‘‘Invisible’’ installation of the turbojet power 
plants should réduce the drag appreciably. The flying-wing type 
of aircraft appears to be the best type of design although modifica- 
tions of the basic plan form will be necessary for economic reasons. 

Mathematical Determination of an Aircraft’s Skin Shape. 
Nils Lidbro. Saab Sonics, No. 11, July-September, 1950, pp. 
19-22, 25, illus. 

Equations are found for the horizontal and vertical projections 
of the airplane body and the important spar sections. The 
curves are first determined graphically and then replaced by 
suitable mathematical expressions. The surface is divided up 
into suitable fields, which allows the use of simple mathematical 
functions in the development of the equations. The skin sur- 
faces of the wing are usually generated as straight generatrixes 
that pass over one or more supporting curves in a certain pre- 
determined manner. 

What Price Speed? Specific Power Required for Propulsion of 
Vehicles. G. Gabrielli and Th. von Karman. Mechanical 
Engineering, Vol. 72, No. 10, October, 1950, pp. 775-781, illus. 

Engineering study of the comparative merits of various methods 
of locomotion. A general trend is demonstrated for the power 
required per unit gross weight of the vehicle as a function of the 
maximum speed. Marine, land, and aerial vehicles are con- 
sidered. 

Air Transportation and What Is the Technical Future. Edward 
C. Wells. S.A.E., National Aeronautic Meeting, Los Angeles, 
September 28-30, 1950, Preprint No. 516B. 5 pp. 

Principal technical problems involved in the design of air 
transports. New aircraft and power plants will allow substantial 
increases in performance, but the danger of over-complexity of 
design is great. Designers and operators should cooperate in 
providing better standards for aircraft. 

Problems Related to Airworthiness Requirements for Com- 
mercial Turbine-Engined Airplanes. George W. Haldeman. 
Aeronautical Engineering Review, Vol. 9, No. 11, November, 
1950, pp. 33-40. 

Airframe Design—Are We in a Rut? Chalmers H. “Slick” 
Goodlin. Aviation Age, Vol. 14, No. 4, October, 1950, pp. 22, 23, 
illus. 

Reducing the parasitic drag of the fuselage by incorporating it 
into some sort of high-lift device; advantages of configurations 
such as the Burnelli Loadmaster, the Northrop Flying Wing, the 
Convair XF-92, and the French Delanne 20-T-2 trainer. 

USAF Asks Convertaplane Action; New Interest in Fixed 
Wing-Copter Configuration Spurs Design Efforts of Small 
Engineering Groups. Aviation Week, Vol. 53, No. 14, October 2, 
1950, p. 28, illus. 
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Tom Ashley. 


Turbo-Prop Luscombe. 
34, No. 4, October, 1950, pp. 16-18, 37, 39-41, illus. 
characteristics of the Luscombe T-8G-L, military version of the 
2-place, all-metal Silvaire, powered by the Boeing Model 502-2 
gas turbine with a propeller. 


Southern Flight, Vol. 
Design 


AIRPLANE DESCRIPTIONS 


Farnborough 1950; A Review of the Eleventh Society of 
British Aircraft Constructors’ Flying Display and Exhibition. 
L.L. Th. Huls. Aircraft Engineering, Vol. 22, No. 260, October, 
1950, pp. 286-291, illus. 

Aircraft and Engines on Show. Aeronautics, Vol. 23, No. 3-4, 
August-September, 1950, Supplement, pp. 4A~—28A, illus. 
S.B.A.C. Show, Farnborough. 

Farnborough Details. The Aeroplane, Vol. 79, No. 2049, 
September 29, 1950, pp. 346, 347, illus. Cutaway drawings of 
power controls and pressurized cabin windows of aircraft exhibited 
at the S.B.A.C. Show. 

British Industry Supplement. The Aeroplane, Vol. 79, No. 
2047, September 1, 1950, pp. 241-246, 253-293, illus. 

Italian Air Industry Struggles for Revival. William Green. 
Canadian Aviation, Vol. 23, No. 10, October, 1950, pp. 22, 24, 26, 
43, 44, illus. 

Turbine Transports of To-Day and To-Morrow. JInteravia, 
Vol. 5, Nos. 8-9, August-September, 1950, pp. 456-462, illus. 4 
references. 

Avro Ashton Four-Engined Turbojet High-Altitude Research 
Airplane, England. The Engineer, Vol. 190, No. 4939, Septem- 
ber 22, 1950, pp. 301, 302, illus. 

Avro 707B Derwent Delta-Wing Turbojet Research Airplane, 
England. Aviation Week, Vol. 53, No. 15, October 9, 1950, pp. 
20, 21, illus. 

Beechcraft 50 Twin Bonanza Personal Airplane. Southern 
Flight, Vol. 34, No. 4, October, 1950, pp. 20, 21, 27, 36, illus. 

Beechcraft YT-34 Mentor Single-Engined Military Trainer. 
Southern Flight, Vol. 34, No. 4, October, 1950, pp. 24, 25, illus. 

Coward Wee Bee Prone-Position 30-Hp. Airplane. Bill 
Chana. Skyways, Vol. 9, No. 11, November, 1950, pp. 14, 15, 
43, 44, illus. Pilot’s report. 

Douglas A2D Skyshark Turboprop Naval Attack Airplane. 
Aviation Week, Vol. 53, No. 17, October 23, 1950, pp. 22, 28, illus. 

Fairchild XC-120 Pack Plane Transport.. Stanley H. Evans. 
Flight, Vol. 58, No. 2178, September 21, 1950, pp. 332-334, illus. 

Fokker S.13 Twin-Engined Crew Trainer, Netherlands. 
Aviation Week, Vol. 53, No. 14, October 2, 1950, p. 28, illus. 

Matra R-130 Folding Wing Airplane, France. Aeronautics, 
Vol. 23, No. 3-4, August-September, 1950, p. 34, illus. 

The design provides for one pair of wings for subsonic flight 
and another pair of wings for supersonic flight; the subsonic wings 
are folded back into the fuselage when the aircraft reaches Mach 
0.65. 

Mitsubishi 00 Single-Engined Fighter, Japan. (I Designed 
the Zeke.) Jiro Horikoshi. Air Trails, Vol. 35, No. 2, Novem- 
ber, 1950, pp. 21-23, 62-66, 68, illus. 

Prestwick Pioneer 5-Place Single-Engined Airplane, Scot- 
land. Aviation Week, Vol. 53, No. 14, October 2, 1950, p. 24, 
illus. 

Ryan 260 Super Navion (1951) Personal Airplane. 
Flight, Vol. 34, No. 4, October, 1950, pp. 19, 41, illus. 

Temco YT-35 Buckaroo Single-Engined Military Trainer. 
Southern Flight, Vol. 34, No. 4, October, 1950, pp. 22, 23, 41, illus. 

Texas A. & M. Agricultural Airplane. Aviation Week, Vol. 53, 
No. 15, October 9, 1950, pp. 22-24, 27, illus. 


Southern 


COCKPIT & CONTROL CABIN 


Ejector Seats in the Saab-18. Kenneth Lindqvist. Saab 
Sonics, No. 11, July-September, 1950, pp. 2-4, cutaway drawings. 


CONTROL SYSTEMS 

Aviation Week, 
Properties and 
control cable 


Cable Matches Expansion of Aluminum. 
Vol. 53, No. 14, October 2, 1950, p. 32, illus. 
characteristics of ‘‘Hyco-Span’”’ steel aircraft 
manufactured by American Steel & Wire Co. 


LANDING GEAR 


A Study of the Response of an Airplane Landing Gear Using 
the Differential Analyzer. 


Walter C. Hurty. Journal of the 
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Aeronautical Sciences, Vol. 17, No. 12, December, 1950, pp. 756- 
764, illus. 6 references. 

Scandia’s Landing Gear. Bengt Janson. 
11, July-September, 1950, pp. 17, 18, illus. 

Flying Snowshoes. Arthur A. Bursch. Aero Digest, Vol. 61, 
No. 4, October, 1950, pp. 33, 94-96, illus. Construction and 
operation of wheel-ski installations; list of Federal Aircraft 
Works’ all-metal combination wheel-ski and replacement ski 
types. 


Saab Sonics, No. 


Airports (39) 


Jet Traffic Control. R.R.B.Hoodspith. Canadian Aviation, 
Vol. 23, No. 10, October, 1950, pp. 21, 42, 43, illus. 

The Aerocell System of Fueling. Richard E. Stockwell. 
Aviation Age, Vol. 14, No. 4, October, 1950, pp. 34, 35, illus. 

Steel Arch Hangars at Idlewild Airport. The Engineer, Vol. 
190, No. 4939, September 22, 1950, pp. 288-291, illus. 

Construction Problems in Silty Soils. Robert M. Hardy. 
Engineering Journal, Vol. 33, No. 9, September, 1950, pp. 775 
779, 782, illus. 3 references. 


Aviation Medicine (19) 


Effects of the Inhalation of Oxygen. L. B. Berger and S. J. 
Davenport. U.S., Bureau of Mines, Information Circular No. 
7575, July, 1950. 37 pp. 77 references. A review of the litera- 
ture on the effects on the human body of breathing oxygen in 
various concentrations and pressures. 

A Comparison of Navigator Activities in the High and Mid- 
Latitudes. Julien M. Christensen. U.S., Air Force, Technical 
Report No. 6027, August, 1950. 31 pp., illus. 6 references. 


Comfortization (23) 


A Jet Bleed Aircraft Cabin Conditioner. Aviation Age, Vol. 
14, No. 4, October, 1950, pp. 28, 29, illus. The aircraft pressuriza- 
tion-air conditioning unit developed by Stratos Corp. for turbo- 
jet and turboprop aircraft. 

Cooling Package for a Jet Fighter (Aviation Design Progress). 
Randolph Hawthorne. Aviation Age, Vol. 14, No. 4, October, 
1950, pp. 30, 31, illus. Stratos NUR12-2 jet-bleed air condition- 
ing and pressurizing unit. 

Lighter, Cheaper Blower (Godfrey) for North Star Cabins 
Means Big TCA Saving. Canadian Aviation, Vol. 23, No. 10, 
October, 1950, pp. 20, 44, 45, illus. 

TCA Standardizes on Godfrey Cabin Blowers. Aircraft and 
Airport, Vol. 12, No. 10, October, 1950, p. 10, illus. 


Education & Training (38) 


PAA Experience Proves Flight Simulator Is Realistic and 
Economical. Scott Flower. SAE Journal, Vol. 58, No. 9, 
September, 1950, pp. 41-45, illus. (Excerpts from a paper: 
A Review of a Year’s Operations of the Curtiss-Wright Dehmel 
Flight Simulator. ) 

The Training of College Graduates in Industry. Bernard J. 
Koehler, in Cooperation with The National Research Committee 
and The National Educational Committee. National Office 
Management Committee, Survey Summary No. 5, 1948. 40 pp., 
illus. 30 references. $2.00. 


Electronics (3) 


New Techniques for Electronic Miniaturization. Robert L. 
Henry, Robert K-F Scal, and Gustave Shapiro. Institute of 
Radio Engineers, Proceedings, Vol. 38, No. 10, October, 1950, pp. 
1139-1145, illus. 

Uses of Magnetic Tape Recording in Telemetering. Kenneth 
B. Boothe. Instrument Society of America, Conference, Buffalo, 
September 18-20, 1950, Paper No. 50-9-2. 3 pp. 

Television As Research Tool. Frank A. Friswold. Electronics, 
Vol. 23, No. 11, November, 1950, pp. 122, 162, 166, 170, 174, 
illus. 2 references. 

The use of television cameras at the N.A.C.A. Lewis Labora- 
tory for viewing test conditions in wind tunnels, operation of 
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schlieren apparatus, and combustion study; problems involved 
in shielding the camera. 

Reservations by Electronics. Randolph Hawthorne. Avpig- 

n Age, Vol. 14, No. 4, October, 1950, pp. 26, 27, illus. Details 
of the American Airlines Reservisor automatic reservation sys- 
tem. 

Allison Navigational Radar. Aero Digest, Vol. 61, No. 4, 
October, 1950, pp. 36, 37, 79, illus. 

Asymmetrically Driven Antennas and the Sleeve Dipole, 
Ronold King. Institute of Radio Engineers, Proceedings, Vol, 
38, No. 10, October, 1950, pp. 1154-1164, illus. 5 references. 

Effect of a Circular Groundplane on Antenna Radiation. A 
Leitner and R. D. Spence. Journal of Applied Physics, Vol. 21, 
No. 10, October, 1950, pp. 1001-1006, illus. 4 references. 

Compact Amplifier for Aircraft Tests. John V. Foster and 
Taft Wrathall. Electronics, Vol. 23, No. 11, November, 1950, 
pp. 81-83, illus. 

Design of carrier amplifiers required for measuring small- 
magnitude, high-frequency pressures or stresses in small aircraft, 
including data on stable carrier-generator and voltage-stabilizing 
circuits. Sensitivity is 8 microvolts input per milliampere output 
up to 250 cycles per sec. 

Cathode Follower Driven Amplifier. J. Carlisle Hoadley. 
Radio & Television News, Vol. 43, No. 6, June, 1950, pp. 49-51, 
139, 140, illus., circuit diagrs. 

Bridged-T Neutralization of Pentode Amplifiers. H.K. Brad- 
ford. Electronics, Vol. 23, No. 11, November, 1950, pp. 214, 216, 
illus 

Techniques of Photo-Recording. H. P. Mansberg. The 
Oscillographer, Vol. 12, No. 2, April-June, 1950, pp. 2-17, illus. 
10 references. 

Practices of photographing from the cathode-ray oscillograph; 
recording material and processing techniques, reduction of 
undesired illumination, continuous motion and single recording, 
and methods of imprinting time calibration and identification. 

Gain-Bandwidth Nomograph. Chester W. Young. Elec- 
tronics, Vol. 23, No. 11, November, 1950, pp. 116, 118, illus 
Nomograph for design calculations of single-tuned amplifier 
circuits to obtain maximum gain and/or bandwidth for the most 
economical tube arrangement. 

A Circuit for Improving the Off-Channel Rejection of a Pulsed- 
Signal Receiver. D.W.Lynch. U-.S., Naval Research Labora- 
tory, Report No. 3655, March 23, 1950. 12 pp., illus. 

Wide-Range Phase Control with Constant Attenuation by 
Adjustable Impedance in a Resistance-Loaded Bridged-Tee 
Network. Myron G. Pawley. U.S., National Bureau of 
Standards, Journal of Research, Vol. 45, No. 3, September, 1950, 
pp. 193-203, illus. 12 references. (Also available as Research 
Paper No. 2123. U.S. Govt. Printing Office, Washington. $0.10.) 

Measurement of Insulation Resistance on Energized Systems. 
E. L. Brancato and A. T. McClinton. U.S., Naval Research 
Laboratory, Report No. 3637, March 1, 1950. 20 pp., illus. 1 
reference. 

Notes on the Effect of a Random Series of Pulses on a Double- 
Pulse Discrimination. E. B. Mulholland. Australia, Common 
wealth Scientific and Industrial Research Organization, Division of 
Radiophysics, Report No. RP R 108, June, 1950. 28 pp., illus. 1 
reference. 

A Variable Width Square-Wave Generator. J. Carlisle Hoad 
ley. Radio & Television News, Vol. 44, No. 4, October, 1950, pp 
69-71, 

The Expression of Error Entailed in Measuring Capacitor 
Temperature-Coefficients. John A. Connor. U.S., Naval 
Research Laboratory, Report No. 3664, May 19, 1950. 9 pp., illus. 

Wheatstone Bridge Applications. Michael Wolfe. Radio & 
Television News, Vol. 43, No. 6, June, 1950, pp. 61, 102-104, 
illus., circuit diagrs. 

An Electronic A.C. Differential Voltmeter. L. A. Rosenthal 
and H.S. Zablocki. Review of Scientific Instruments, Vol. 21, No 
9, September, 1950, pp. 799-801, illus. 5 references. 

The Amplistat and Its Application. III. H.M. Ogle. General 
Electric Review, Vol. 53, No. 10, October, 1950, pp. 41-46, illus. 

New Applications for Crystal Diodes. Rufus P.Turner. Radio 
& Television News, Vol. 43, No. 6, June, 1950, pp. 64, 65, 150, 151, 
illus., Circuit diagrs. 

The /-Germanium Transistor. W.G. Pfann and J. H. Scaff. 
Institute of Radio Engineers, Proceedings, Vol. 38, No. 10, October, 
1950, pp. 1151-1154, illus. 13 references. 


Ti 
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The Design of Frequency-Compensating Matching Sections. 
V.H. Rumsey. Institute of Radio Engineers, Proceedings, Vol. 38, 
No. 10, October, 1950, pp. 1191-1196, illus. 5 references. 

Signal-to-Noise Improvement Through Integration in a 
Storage Tube. J. V. Harrington and T. F. Rogers. Institute of 
Radio Engineers, Proceedings, Vol. 38, No. 10, October, 1950, pp. 
1197-12038, illus. 14 references. 

Application of Correlation Analysis to the Detection of Periodic 
Signals in Noise. Y. W. Lee, T. P. Cheatham, Jr., and J. B. 
Wiesner. Institute of Radio Engineers, Proceedings, Vol. 38, No. 
10, October, 1950, pp. 1165-1171, illus. 4 references. 

The Reflection of an Electromagnetic Plane Wave by an In- 
finite Set of Plates. III. Albert E. Heins. Quarterly of Applied 
Mathematics, Vol. 8, No. 3, October, 1950, pp. 281-291, illus. 6 
references. 

Radiation from Helices. A. E. Marston and M. D. Adcock. 
U.S., Naval Research Laboratory, Report No. 3634, March 8, 
1950. 27 pp., illus. 1 reference. 

The Electromagnetic Field Produced by a Helix. R.S. Phillips. 
Quarterly of Applied Mathematics, Vol. 8, No. 3, October, 1950, pp. 
229-246, illus. 7 references. 

Some Magneto-Acoustic Effects in Nickel. T. F. Rogers and 
S. J. Johnson. Journal of Applied Physics, Vol. 21, No. 10, 
October, 1950, pp. 1067, 1068, illus. 3 references. 

Storage of Small Signals on a Dielectric Surface. John V. 
Harrington. Journal of Applied Physics, Vol. 21, No. 10, Octo- 
ber, 1950, pp. 1048-1053, illus. 5 references. 

Hot-Cathode Arcs in Cesium Vapor. Richard K. Steinberg. 
Journal of Applied Physics, Vol. 21, No. 10, October, 1950, pp. 
1028-1035, illus. 12 references. 


Equipment 
HYDRAULIC & PNEUMATIC (20) 


Constant Flow Regulators in Aircraft Hydraulic Systems. 
John R. McGuire. Applied Hydraulics, Vol. 3, No. 6, July, 1950, 
pp. 24-26, illus. 

In a constant-flow regulator, the rate of fluid flow is maintained 
approximately constant regardless of upstream and downstream 
pressure. In one type of aircraft constant-flow regulator, fluid 
entering the system impinges against the face of a piston contain- 
ing a sharp-edged orifice. As flow increases, the pressure drop 
across the piston orifice increases, pushing the piston inward to 
compress a spring, which alters the size of openings within the 
system. The result is a constant rate of fluid flow into a regulated- 
flow line. Since the orifice in a constant-flow regulator is larger 
than that of a fixed resistor valve, there is less danger of clogging. 

Emulsions As Hydraulic Fluids. Karl F. Hager and Morris 


Rosenthal. Applied Hydraulics, Vol. 3, No. 7, August, 1950, pp. 
18, 19, illus. Investigation of the suitability of water-and-oil 
emulsions. 


Basic Types, Characteristics and Applications of Hydraulic 
Systems for Aircraft. Frank C. Mittell. Applied Hydraulics, 
Vol. 3, No. 4, May, 1950, pp. 16, 17, 46, illus. 

Mechanized Maintenance. Julius Kendall. Applied Hy- 
draulics, Vol. 3, No. 9, October, 1950, pp. 42, 43, 61, illus. In- 
spection and testing of aircraft hydraulic systems with special test 
machines. 

New Hydraulic Pump Has High Output. 
53, No. 16, October 16, 1950, pp. 38, 40, illus. 

The Vickers variable displacement, high-capacity hydraulic 
pump has completed a 1,000-hr. service test on the Convair 240. 
The pump has a capacity of 2.35 cu.in. per revolution; output is 
15.2 gal. per min. at 1,500 r.p.m. 

61S Alloy Tubing for Hydraulic Pressure Systems. G. A. 
Fairbairn and J. J. Sloan. Applied Hydraulics, Vol. 3, No. 7, 
August, 1950, pp. 24-26, illus. Evaluation of 61S aluminum alloy 
tubing; flaring methods. 

Pressure Actuated Switches. II. George A.Starbird. <A pplied 
Hydraulics, Vol. 3, No. 5, June, 1950, pp. 16-18, illus. . 

Factors Influencing ‘“‘O” Ring Operation. Tommy J. McCuis- 
tion and Robert E. Allen. Applied Hydraulics, Vol. 3, No. 5, 
June, 1950, pp. 12-14, illus. 

Theory and Practice in the Design of Hydraulic Seals. III. 
R. O. Isenbarger. Applied Hydraulics, Vol. 3, No. 4, May, 1950, 
pp. 24-26, 28, illus. 

Selection and Design of Components for Pneumatic Systems. 
J. Alan Campbell. Applied Hydraulics, Vol. 3, No. 6, July, 
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1950, pp. 22, 23, illus. Definitions and functions of components 
of senders, receivers, and intermediate devices; possible uses. 
Flight Operating Problems (31) 
HIGH-SPEED FLIGHT 
Five High-Speed Flight Problems. Joseph Flatt. 


nal, Vol. 58, No. 10, October, 1950, pp. 35-37, illus. 
from a paper.) 


SAE Jour 
(Excerpts 


ICE PREVENTION & REMOVAL 


Gas Turbine Icing Tests at Mount Washington, New Hamp- 
shire. P. M. Bartlett and T. A. Dickey. S.A.E., National Aero 
nautic Meeting, Los Angeles, September 28-30, 1950, Preprint No 
910. 17 pp., illus. 

Organization and test facilities of Project Summit, set up to 
study jet-engine icing conditions and establish suitable anti-icing 
systems. The general operation, equipment, unique problems 
housing, transportation of supplies, and communications on top 
of Mt. Washington), and the research work done in the three 
years of the Project’s operation are summarized. 

Development of the Anti-Icing System for the J47 Gas Turbine. 
B. E. Morrell and N. F. Frischhertz. S.A.E., National Aero- 
Meeting, Los Angeles, September 28-30, 1950, Preprint No. 
509. 13 pp., illus. 

Various anti-icing designs were tested on the G-E J47 turbojet 
in the test facilities atop Mt. Washington. The most 
promising system was also tested in the G-E B-29 flying test bed 
rhis system consists of air-heated inlet guide vanes, island fairings, 
strut jackets, and a retractable screen. 


engine 


Tests were run over a 
of icing conditions at normal and cruise operating conditions 
| with the engine idling. Photographs show the condition of 
the engine during and after tests. The experience with chunks of 
ice entering the compressor showed that for maximum safety all 
ircraft components ahead of the compressor inlet require anti 
g protection and that ice should not be allowed to form to a 
dangerous degree before turning on the anti-icing system. 

Heat Requirements of Ice Prevention on Gas-Heated Pro- 
pellers. Vernon H. Gray. SAE Quarterly Transactions, Vol. 4, 
» t, October, 1950, pp. 500-506, illus. 9 references. 

Determination of the requirements by 
phenomena. 


wart 


rang 


analyzing wet-air 
Rates of heated-gas flow which provide sufficient 
e heating of the blades are not large enough to give complete 
vention at the leading edge. Experimental results indicate 
10d of accurately predicting heat requirements for a specific 
set of conditions. 

On the Ice Wagon. Flight, Vol. 58, No. 2179, September 28, 
1950, pp. 346-348, illus. Equipment of an R.C.A.F. Canadair 
North Star for the investigation of icing phenomena and for anti 


icing studies. 
REFUELING IN FLIGHT 


The Application of Pressure Refueling to Flight. George E 
Woods-Humphery. Aeronautical Engineering Review, Vol. 9, No 
vember, 1950, pp. 20-23, 32, illus 


Flight Safety & Rescue (15) 


Basic Rules for Fire Prevention. D. D. Gordon-Carmichael 
lero Digest, Vol. 61, No. 4, October, 1950, pp. 24, 26, 103-105, 
illus 

Fire hazards occasioned by aircraft parked either in the open or 


in a hangar, aircraft during maintenance and overhaul, and re 
fueling. Protective procedures necessary to eliminate or reduce 
the danger of fire are outlined. 


New Way of Fighting Aircraft Fires. Trevor I. Williams. Jn 
dian Skyways, Vol. 4, No. 8, August, 1950, pp. 39, 41. Use of a 
special light-explosive charge for cutting through the fuselage of a 
crashed airplane. 

Singed Wings Can’t Fly. 
Vol, 61 


records 


George H. Tryon, III. Aero Digest, 
No. 4, October, 1950, pp. 17-19, 100-102, illus. Fire 
of aircraft hangar storage and maintenance. 

Which Way Shall the Passenger Face? Kenneth G. Bergin 
Air Pictorial, Vol. 12, No. 10, October, 1950, pp. 290, 291, illus 
The advantages to be gained by the use of backward-facing seats 
in commercial transports and arguments for and against this seat 
ing arrangement. 
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Research and Development to Promote Safety in Aviation. 
T. P. Wright. S.A.E., National Aeronautic Meeting, Los An- 
geles, September 28-30, 1950, Preprint No. 508. 28 pp. 30 
references. Survey of current work. 


Flight Testing (13) 


A Note on the Time Required to Make a Level Speed Measure- 
ment with a Turbine-Jet Aircraft. K. J. Lush. Royal Aero- 
nautical Society, Journal, Vol. 54, No. 478, October, 1950, pp. 
651-655, illus. 1 reference. 

The relaxation time for a level speed run in a turbojet aircraft 
varies rapidly with altitude; it is about five times as great at 40,- 
000 ft. as at sea level. If the speed run is not started at as near to 
steady level speed as possible, the time required for the run may 
be several times greater than the corresponding relaxation time. 

A Method of Measuring Aircraft Speed and Position Error 
Using Doppler Radio. E.L.R. Webb. Canada, Royal Canadian 
Air Force, Experimental and Proving Establishment, Rockcliffe, 
Report No. 960 (R.C.A.F Development Interim Report No. 
D66/1), September, 1950. 18 pp., illus. 

Doppler radio equipment already in use for measuring speeds of 
meteors was applied to measuring aircraft speed under the re- 
strictions that the aircraft flies a straight path at constant altitude 
and speed and in a vertical plane that bisects at right angles the 
line joining transmitter and receiver. Results of several successful 
tests are tabulated. 

Glimpses from the Flight Testing of the SAAB-29. Bengt R. 
Olow. Saab Sonics, No. 11, July-September, 1950, pp. 10-16, 
illus. 

rake Aids Free-Fall Salvage. Aviation Week, Vol. 53, No. 14, 
October 2, 1950, p. 25, illus. 

The N.A.C.A. dive-brake and self-contained parachute system 
for free-falling models. A rugged ‘‘umbrella’’ with metal ribs 
bolted to the fabric opens at a predetermined point for slowing up 
the body. At a predetermined lower speed, a 36-ft. ribbon-type 
parachute is automatically released from the tail. 


Fuels & Lubricants (12) 


Effects of Pressure and Other Variables on Determinations of 
Octane Number. William J. Levedahl. U.S., National Bureau 
of Standards, Journal of Research, Vol. 45, No. 2, August, 1950, 
pp. 148-153, illus. 4 references. (Also available as Research 
Paper No. 2120. U.S. Govt. Printing Office, Washington. $0.10.) 

Experiments were made in an altitude chamber to establish the 
magnitudes of rating variation with ambient pressure, engine 
speed, inlet mixture temperature, spark advance, knock intensity, 
exhaust back pressure, and diameter of the carburetor venturi for 
several typical fuels. The fuels changed in octane rating as the 
pressure in the altitude chamber was decreased. The tests showed 
that supercharging the engines is the only method of obtaining 
octane ratings identical with sea-level ratings. 

X-Ray Fluorescence Analysis of Ethyl Fluid in Aviation Gasoline. 
L. S. Birks, E. J. Brooks, Herbert Friedman, and R. M. Roe. 
Analytical Chemistry, Vol. 22, No. 10, October, 1950, pp. 1258 
1261, illus. 4 references. 

X-Ray Absorption Spectrometry for Determination of Tetra- 
ethyllead in Gasoline: Investigation of Mono- and Polychro- 
matic Methods and Description of Monochromatic Method for 
Routine Use. Harold K. Hughes and Frank P. Hochgesang. 
Analytical Chemistry, Vol. 22, No. 10, October, 1950, pp. 1248- 
1258, illus. 27 references. 

Determination of Tetraethyllead in Gasoline by X-Ray Absorp- 
tiometry. George Calingaert, F. W. Lamb, H. L. Miller, and 
G. E. Noakes. Analytical Chemistry, Vol. 22, No. 10, October, 
1950, pp. 1238-1248, illus. 13 references. 

Rapid Polarographic Determination of Tetraethyllead in 
Gasoline. Kent A. Hansen, Thomas D. Parks, and Louis Lykken. 
Analytical Chemistry, Vol. 22, No. 10, October, 1950, pp. 1232, 
1233, illus. 9 references. 

Rapid Determination of Tetraethyllead in Aviation Gasoline. 
V. A. Smith, W. E. Delaney, W. J. Tancig, and J. C. Bailie. 
Analytical Chemistry, Vol. 22, No. 10, October, 1950, pp. 1230, 
1231, illus. 11 references. 

A Direct-Reading Polarograph for Determination of Tetra- 
ethyllead in Gasoline. E. B. Offutt and L. V. Sorg. Analytical 
Chemistry, Vol. 22, No. 10, October, 1950, pp. 1234-1237, illus. 6 
references. 
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Cylinder Performance—Compression Ratio and Mechanical 
Octane-Number Effects. S. D. Heron and A. E. Felt. SAE 
Quarterly Transactions, Vol. 4, No. 4, October, 1950, pp. 455-486, 
Discussion, pp. 486-499, illus. 7 references. 

Comparison of data obtained with a cylinder of passenger car 
size, using compression ratios of 5.7—1 to 15-1 with four combus- 
tion-chamber types. Fuel economy and knocking data are pre- 
sented in tables and graphs. 


Condensed Gas Calorimetry. I—Heat Capacities, Latent 
Heats and Entropies of Pure Para-Hydrogen from 12.7 to 20.3 °K.; 
Description of the Condensed Gas Calorimeter in Use in the Cryo- 
genic Laboratory of the Ohio State University. Herrick L. John- 
ston, John T. Clarke, Ellis B. Rifkin, and Eugene C. Kerr. 
American Chemical Society, Journal, Vol. 72, No. 9, September, 
1950, pp. 3933-3938, illus. 26 references. 

The Vapor Pressure of Normal Hydrogen from the Boiling 
Point to the Critical Point. David White, Abraham Solomon 
Friedman, and Herrick L. Johnston. American Chemical Society, 
Journal, Vol. 72, No. 9, September, 1950, pp. 3927-3930, illus. 14 
references. 

Aviation Gas-Turbine Engine Lubricants. A. E. Smith. Aero 
Digest, Vol. 61, No. 4, October, 1950, pp. 46, 48, 81, 83-86, illus. 
Review of the lubrication problems of gas-turbine engines, the 
lubricants now in use, and needs for improved lubricants and 
lubricating systems. 


Instruments (9) 


A Simplified Thermocouple for Temperature Measurements in 
High Velocity Gas Streams. H. M. Beede and C. R. Droms. 
Instrument Society of America, Conference, Buffalo, September 
18-20, 1950, Paper No. 50-13-3. 4 pp., illus. 

Design of a relatively large thermocouple of sturdy construc- 
tion to measure total temperature. Tests made on bare-wire 
thermocouples similar to those in current use indicated that in 
rotating the thermocouple about its axis perpendicular to the air- 
flow there was a drop in the temperature of the thermocouple 
where the airflow is parallel to the plane of the wires. Thermo- 
couples were constructed of the spade-type and of a type with the 
wires enclosed in a stainless steel tube with a large entrance hole 
and a small exit hole. Results of the studies are presented 
graphically. Of the types tested, the ‘“‘closed-spade’’ type with 
1/,-in. shield and 24-gage wires was the best design. It exhibited a 
recovery factor of 0.95 + 0.01 over a range of velocities from 450— 
575 ft. per sec. and through an angle of yaw of +45°. 

Design of a Device for Measurement of Free-Stream Static 
Pressure at Supersonic Speeds. M.V. Morkovin. Aeronautical 
Engineering Review, Vol. 9, No. 12, pp. 25-28, illus. 

Quelques Expériences sur la Non-Linéarité des Fils Chauds. 
R. Betchov and W. Welling. (Delft, Technische Hogeschool, 
Laboratorium voor Aero- en Hydrodinamica, Mededeling No. 66.) 
K. Nederlandsche Akademie van Wetenschappen, Proceedings, 
Vol. 53, No. 4, 1950, pp. 432-439, illus. 1 reference. In French. 
Reprint. Experimental investigation of the nonlinearity of hot 
wires. 

Some Design Considerations in Connection with the Use of 
High Speed Thermometry for Telemetering. Vernon C. West- 
cott. Instrument Society of America, Conference, Buffalo, Sep- 
tember 18-20, 1950, Paper No. 50-9-3. 2 pp., illus. 

Impact-Pressure Interpretation in a Rarefied Gas at Super- 
sonic Speeds. E. D. Kane and G. J. Maslach. U.S., N.A.C.A., 
Technical Note No. 2210, October, 1950. 37 pp., illus. 16 
references. 

Diaphragm-Type Micromanometer with Electronic Pickup. 
U.S., National Bureau of Standards, Technical News Bulletin, 
Vol. 34, No. 10, October, 1950, pp. 187-139, illus. 

The NACA Oil-Damped V-G Recorder. Israel Taback. U.S. 
N.A.C.A., Technical Note No. 2194, October, 1950. 28 pp., 
illus. 2 references. 

Calorimeter for Some Corrosive Liquids. B.H. Sage and E. W. 
Hough. Analytical Chemistry, Vol. 22, No. 10, October, 1950, pp. 
1304-1309, illus. 13 references. 

Heat capacity of corrosive liquids may be measured at tempera- 
tures up to 400°F. Results will have an error of less than 1 per 
cent if the rates of corrosion and decomposition of the fluid under 
study are small. 
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Air Driven Gyroscope Is Non-Toppling. 
Vol. 21, No. 10, October, 1950, pp. 128, 129. 

A directional gyroscope manufactured by Smiths Aircraft In- 
struments, Ltd., which has complete freedom of the inner gimbal 
ring up to 85°. The instrument is almost fully aerobatic and 
operates on a suction of 3!/2—-4!/2-in. mercury. 

Rupture-Proof Bellows-Type Flow Meters. Claude B. Nolte. 
Instrument Society of America, Conference, Buffalo, September 18- 
20, 1950, Paper No. 50-16-1. 4 pp., illus. 

Wire Strain Gages for Elevated Temperature Service. D. J. 
DeMichele. Product Engineering, Vol. 21, No. 10, October, 1950, 
pp. 115-117, illus. 

Fabrication and mounting of electric resistance wire strain 
gages for high-temperature work in gas-turbine engines. The 
gages available commercially cannot be used at temperatures 
above 750°F. Some gages for high-temperature work have been 
built; their fabrication and mounting is precise, time-consuming, 
and expensive. General Electric Co. has built a high-temperature 
gage that can be quantity-produced and need not be mounted 
immediately after fabrication. It consists of 85 per cent platinum- 
15 per cent iridium wire, fabricated to mica in a closely spaced 
grid. The wires are bonded to the mica with Sauereisen No. 31 
cement. The gage is cemented to the turbine bucket, and the 
lead wires are brought out through the center of the rotating 
shaft and connected to the slip ring assembly. 

Bendix’ Three-in-One Flying Aid; ‘‘Omni-Mag’”? Combines 
Functions of Three Instruments. George L. Christian. 
tion Week, Vol. 53, No. 15, October 9, 1950, pp. 44, 45, illus. 

A Variational Problem for the Roots of a Cubic Equation; A 
Contribution to the Theory of Servomechanisms. Hans Buckner. 
Quarterly of Applied Mathematics, Vol. 8, No. 3, October, 1950, pp. 
293-296. 

Designing an Eddy Current Clutch Servo. Alfred S. Gutman. 
Machine Design, Vol. 22, No. 10, October, 1950, pp. 109-115, 154, 
illus. 3 references. 

This clutch design uses a radial air gap and a floating rotor as- 
sembly; it permits a close air gap and develops a high torque. A 
preliminary model was made up with two coils enclosed in a soft 
iron container rotating in opposite directions on bevel gears from 
a ?/2-hp., 10,000 r.p.m., 24-volt d.c. motor. In order to predict 
the power output of the clutch and to arrive at an optimum design, 
a theoretical study of the basic design was carried out. The mag- 
netic flux inside the strip for stationary conditions was estab- 
lished, and the analysis extended to a moving strip. For a rotat- 
ing disc, maximum power would be obtained with 14 poles. Cal- 
culations indicate that maximum effective power is transmitted 
at operating conditions of 8!/2 phase shift in the Z-component of 
the magnetic force. The final design consideration was the air gap 
between the poles. On the basis of these theoretical calculations, 
the clutch was redesigned. Test results on the final design 
showed that the clutch would work well at light leading conditions 
but was inadequate at heavier loads. 


Product Engineering, 


Avtia- 


Laws & Regulations (44) 


Critical Reflexions on Air Cabotage. Alex Meyer. 
Vol. 5, Nos. 8-9, August-September, 1950, pp. 429,430. 

Why Patents. W. R. Lane. S.A.E., National Aeronautic 
Meeting, Los Angeles, September 28-30, 1950, Preprint No. 511. 
6 pp. Basic information on patents, their history, and their 
position in our present industrial activities. 


Interavia, 


Machine Elements (14) 


Why Machine Parts Fail. 
Lipson. 
100, illus. 


ViI—Torsional Fractures. Charles 
Machine Design, Vol. 22, No. 10, October, 1950, pp. 97 
2 references. 


BEARINGS 


Investigation of Bearing Materials Under Various Degrees of 
Lubrication in the Low-Speed Range. Louis A. Nowell, Jr. 
American Society for Testing Materials, Bulletin, No. 168, Sep- 
tember, 1950, pp. 47-53, illus. 4 references. 

Oil Holes and Grooves in Plain Journal Bearings. S. A. 
McKee. American Society of Mechanical Engineers, Transac- 
tions, Vol. 72, No. 7, October, 1950, pp. 1025-1034, illus. 6 
references. 
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Factors When Considering Anti-Friction Bearings for Oscillat- 
ing Service. F.G. Patterson. Product Engineering, Vol. 21, No, 
10, October, 1950, pp. 141-148, illus. 


FASTENINGS 


The Unification of Fasteners. Sir A. Bowlby and T. Affleck, 
Aeronautics, Vol. 23, No. 3-4, August-September, 1950, pp. 30-33, 
illus. Suggestions for the standardization of dimensions on bolts, 
nuts, and screws; implications of the Anglo-American agreement 
to standardize screw threads. 

Expanding Tube Grips Sides of Undersize Hole; Used As 
Instrument Shaft, Dowel Pin, Cotter Pin and Pivot Pin. Product 
Engineering, Vol. 21, No. 10, October, 1950, p. 164, illus. 


FRICTION 


Friction. 
11 pp., illus. 


F. P. Bowden. 
Reprint. 


Nature, Vol. 166, August 26, 1950 
A general review. 


GEARS & CAMS 


Film Thickness Between Gear Teeth. M. D. Hersey and D. B. 
Lowdenslager. American Society for Mechanical Engineers, 
Transactions, Vol. 72, No. 7, October, 1950, pp. 1035-1042, illus. 
7 references. 

Helical Gear Design Chart for 90° Shaft Angle. Wayne A. 
Ring. Product Engineering, Vol. 21, No. 10, October, 1950, p 
161, illus. 


Maintenance (25) 


A K.L.M. Servicing Innovation; Some Details of a Test Trolley 
for the Wright R-2800 Engines of the DC-6. Aircraft Engineer- 
ing, Vol. 22, No. 260, October, 1950, pp. 301, 302, illus. 

Maintaining the (de Havilland) Comet. Rex King. The 
Technical Instructor, Vol. 5, No. 9, September, 1950, pp. 3-9, 
illus 

Boeing Service Guide, No. 36, September, 1950. 


12 pp., illus. 
Boeing 377 Stratocruiser. 


Management & Finance (45) 


Factory Personnel Problems; Human Factors for Maximum 
Producibility. L. O. Stockford and K. R. Kunze. S.A.E.,, 
National Aeronautic Meeting, Los Angeles, September 28-30, 
1950, Preprint No. 512. 30 pp., illus. 22 references. 

An analysis of the relationship of one measure of age to one 
criterion of employee adjustment; chronological age is the 
measure of age considered. The study presents only observa- 
tional data and no conclusive proof. 

Industrial Mobilization. W. S. Friedman. 


The Pegasus, Vol 
16, No. 3, September, 1950, pp. 12-15, illus. 


Materials (8) 


Approximate Solutions of Problems of Plane Plastic Flow. 
P. G. Hodge, Jr. Journal of Applied Mechanics, Vol. 17, No. 3, 
September, 1950, pp. 257-264, illus. 10 references. 

A method of approximating the stress and velocity fields in 
problems of plane plastic flow and extension of the concept that a 
discontinuous solution is possible in some cases admitting a con 
tinuous solution. The deformed pattern of an originally square 
grid is found by using a discontinuous solution. The continuous 
solution of the stress and incipient-velocity fields of an instan- 
taneous state problem is compared with several possible discon- 
tinuous solutions. The single-shock and double-shock solutions 
are presented for the case of a smooth rigid wedge pressed into a 
semi-infinite perfectly plastic material under conditons of strain. 
The variation between the continuous and discontinuous com 
puted solutions is of approximately the same order as the varia 
tion between the continuous solution and the experimental 
solution 

On the Dislocation, the Group of Holonomy and the Theory of 
Yielding. Kazuo Kondo. Japan Society for Applied Mechanics, 
Journal, Vol. 3, No. 17, May, 1950, pp. 107-110, illus. 2 ref 
erences. In English. 

Derivation of expressions for yielding phenomena based on the 
theory of incompatability and dislocation of an elastic body. 
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Systems Engineering 


Guided missiles experience 
aids Martin in implementing 
this airplane design concept 


Guided missiles were the first aircraft 
to attain supersonic speeds—the first to 
acquire fully automatic control—and the 
first to require the close design integra- 
tion of components which The Glenn L. 
Martin Company calls Systems Engineer- 
ing. Today, with piloted airplanes also 
passing the sonic barrier and being as- 


| signed increasingly difficult missions, it is 
| essential that they, too, be designed as 


integrated air-borne systems, not merely 
as flying vehicles whose sole goal is speed. 


With a background of demonstrated 
accomplishments on top level missiles 
projects and continuous growth in this 
field, The Glenn L. Martin Company has 
carried over Systems Engineering from 
its missiles experience to its airplane de- 
signing. The Martin engineering staff has 
been shaped and manned to provide 
proper emphasis on all three of the basic 
types of functional elements involved 
in the production of a modern airplane 

airframe and power plant—electronic 
flight and navigational controls—and 
military armament or passenger facilities. 


Martin Systems Engineering recognizes 
that the immediate problem of aeronauti- 


| cal engineering is not to concentrate ex- 


clusively on airframe performance, but to 
integrate the necessary electronic and 


| mechanical systems into the airframe 


design to produce a truly effective mili- 
tary weapon. And, whether the weapon is 
a manned airplane or a guided missile, it 
is imperative that the complete develop- 
ment be so scheduled that the end prod- 
uct represents a completely coordinated 
system. There is no advantage in having 
an airframe ready for flight testing while 
the guidance system, which may necessi- 
tate airframe changes, is still a gleam in 
the designer’s eye. 


That is Martin Systems Engineering. 
That is why radar, servo-mechanism, 
automatic control, automatic computer 
and antenna experts—as well as aerody- 
namicists, structural engineers and elec- 
trical, hydraulic, armament and power 
plant installation specialists—are all part 
of the well-integrated engineering team 
The Glenn L. Martin Company offers its 
customers today. 


Martin Ads Tell 
Air Power Story 


Reaching millions of informed, alert 
American magazine readers, Martin ad- 
vertisements like this one highlight air 
power’s important role in our country’s 
preparedness program. And survey after 
survey has demonstrated that their 
fiction-style appearance attracts an ex- 
tremely high readership. 


The general public and business circles 
are reached through the pages of Time, 
Newsweek and Business Week. The men 
and women who write and edit the news 
are kept abreast of latest developments 
through Editor & Publisher, American 
Press and Publisher’s Auxiliary. 


MARTIN VIKING 
...U.S. Navy high- 

altitude research 

rocket... holder of 
altitude record for 
American-built, 

single-stage 

rocket! 


KDM-1 
...U.S. Navy tar- 
getdrone...ram- 
jet-powered, 
radar tracked, 
radiocontrolled. 


AVIATION 
ENGINEERING 
probes a new UNKNOWN! 


With the Martin Viking rocketing 106 miles 
above the Earth at 3600 m.p.h.... with piloted 
aircraft passing the sonic barrier... man’s 
physical limitations create new problems, 


demand new methods of aeronautical designing. 


AN IS BUILT to move at 3 m.p.h.—to see 
and hear for only short distances—to react 
in painfully slow tenths of a second—to live in an 
oxygen atmosphere with very narrow pressure and 
temperature bands. When he must fly in extreme 
temperatures and pressures at supersonic speeds 
—make decisions in thousandths of a second— 
bomb unseen targets, shoot down enemy invaders 
in zero-zero weather or sink submerged sub- 
marines—he must have the aid of mechanical 
and electronic senses, muscles and nerves! 


To meet this challenge, Martin engineers are 
designing aircraft as integrated airborne systems, 
not merely as flying vehicles whose sole goal is 
speed. Whether planning a U.S. Navy Viking 
rocket, a jet-powered Air Force XB-51 or a modern 
airliner ... Martin engineers work with all three 
elements of airframe and power plant, electronic 
flight and navigational controls, and military 
armament or passenger facilities. And design work 
is so scheduled that the end product represents a 
completely coordinated system. For there is no 
point in having an airframe ready for flight testing 
while the electronics system, which may alter the 
airframe, is still a gleam in the designer’s eye. 


This is Martin systems engineering—a new 
beacon to pierce the blackness of the unknown— 
developed from Martin’s background of far- 
reaching advances on top level missiles projects. 
This is why radar, servo-mechanism, automatic 
control, automatic computer and antenna experts 
—as well as aerodynamicists, structural engineers 


AIRCRAFT 


Builders of Dependable Aircraft Since 1909 


Manufacturers of: Military aircraft ¢ Mar- 
tin airliners © Guided missiles ® Rockets 
® Electronic fire control and radar systems ® 
Precision testing instruments Developers 
and Licensors of: Mareng fuel tanks (to 
U. S. Rubber Co.) © Marform metal-forming 
(to Hydropress, Inc.) © Honeycomb construc- 
tion material (to U. S. Plywood Corp. and 
Aircraft Die Cutters) © Structural adhesives 
(to U. S. Plywood Corp. and Bloomingdale 
Rubber Co.) © Permanent fabric flame- 
proofing (to E. |. duPont de Nemours & Co.) 
© Hydraulic automotive and aircraft brake 
Leaders in Building Air Power to Guard the 


power plant installation specialists—are 
all part of the well-integrated engineer- 


and electrical, hydraulic, armament and 
i ing team Martin offers its customers 


today! THE GLENN L. MARTIN COMPANY, 
Baltimore 3, Maryland. 


MARTIN XB-51 
...U.S. AirForce’s 
first jet-powered 
ground support 
bomber. 


Peace, Air Transport to Serve It. j : # 


MARTI 
| Marken. 
| 
W 
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MECHANICAL ENGINEERS 


AERONAUTICAL 
ENGINEERS 


AERODYNAMICISTS 


FOR SOUTHWEST ATOMIC 
ENERGY INSTALLATION 


2 to 10 years’ experience in research, design, 
development or test 


A variety of positions open for men with 
Bachelor’s or advanced degrees qualified in 
one or more of the following fields: 


LARGE WIND TUNNEL TESTING 
STRESS ANALYSIS 

AIR FRAME DESIGN 

SHOCK AND VIBRATION 
QUALITY CONTROL 
MECHANISMS 

ELECTRONIC PACKAGING 
HANDLING EQUIPMENT 
INSTRUMENTATION 
ENVIRONMENTAL TESTING 


Patent History Desirable But Not Necessary 


These openings are for permanent positions at 
the Sandia Laboratory in Albuquerque, New 
Mexico. Albuquerque is the largest city in 
New Mexico, a mile above sea level with a 
sunny, warm, dry climate, and a population of 
100,000. Located in the Rio Grande Valley at 
the foot of the Sandia Mountains, which rise to 
11,000 ft., Sandia Laboratory is operated by 
Sandia Corporation, a subsidiary of the Western 
Electric Company, under contract with the 
Atomic Energy Commission. This laboratory 
offers pleasant working conditions and liberal 
employee benefit plans. 


MAKE APPLICATION TO: 


PROFESSIONAL EMPLOYMENT DIVISION 
SANDIA CORPORATION, SANDIA BASE 
ALBUQUERQUE, NEW MEXICO 


Che properties of the strain-free state are developed using the 


Riemannian method of description of a point in space. The cg 

theory of elastic deformation reduces to a problem in Riemanniay " 2 
chrom 


geometry of the principles of invariance of the Lagrangian metric ; 
Dislocation depends upon the Lagrangian free metric and on th & at 


topological character of the body. fi hot-we 
Directory of Materials. Machine Design, Vol. 22, No. 19 @ ‘* fo 
October, 1950, pp. 252-324, 326, 328, 330, 332, 334, 336. . Zire 
Materials by tradename, their characteristics, applications and : Materi 
producing companies; standard A.i.S.I. stainless steels, their illus. 
characteristics and applications; stainless steel tradenames and ; Wh 
producing companies; materials classified according to type Octob 
ind names and addresses of producers along with notation of Ne 
products. Vol. 
Prope 
CERAMICS & CERAMALS moly! 
Sintering Mechanism Between Zirconium Carbide and Colum- Mc 
bium. H. J. Hamjian and W. G. Lidman. U.S., N.A.C.A struct 
Technical Note No. 2198, October, 1950. 29 pp., illus. 9 aree 
references. alloy: 
Metal Ceramics. Machine Design, Vol. 22, No. 10, October, Ch 
1950, pp. 101, 102, illus. Analysis of properties, machining, (Cro- 
ipplications, and limitations of Haynes Stellite Metamic LT-1 4, : 
METALS & ALLOYS ed 
Properties of Metals at Elevated Temperatures. G. V. Smith Pr 


f 


chanical Engineering, Vol. 72, No. 10, October, 1950, pp. 799- 9 steel 


804, illus. 14 references. met! 

Comprehensive outline of the problems caused by subjecting S M8 
metals to high temperatures. The most important considerations J phe 
ire the strength of the material and the working stress to be % und 
ipplied. Rate of strain becomes increasingly important as tem- % T 
perature rises. At slow rates of strain, the fracture of the ma- von 
terial is likely to be abrupt, with no previous indication that @ 21, 
fracture is about tooccur. A study of creep showed that deforma- § A 
tion continues to occur with time in service at elevated tempera- BH at 1 
tures. If the material is designed for a limited service life, the bey 
working stress must be chosen which does not allow a certain con 
deformation to be exceeded. The relations between creep and J ing 
fracture time and deformation and time are investigated with ex- 9 _ str. 
perimental data obtained on 18 Cr-8 Ni-Mo stainless steel, and cri 
the results are presented graphically. Scaling, corrosion, micro thi 
structural changes, and surface changes were investigated. Sm 


Iron-Base Heat Treatable Alloy (Discalloy) Has Good High Frei 
Temperature Strength. E. F.Losco. Materials & Methods, Vol. © | 


32, No. 4, October, 1950, pp. 65-69, illus. tra 
The Oxidation of Zirconium at High Temperatures. Daniel Re 
Cubicciotti. American Chemical Society, Journal, Vol. 72, No. 9 
September, 1950, pp. 4138-4141, illus. 15 references. ea 
Surface Hardening of Titanium. H.W. Worner. The Aus m 
sian Engineer, July, 1950, pp. 49-51, illus. 9 references in 


Re print 


A study of the hardening of titanium and titanium-base J ty 


illoys by oxygen impregnation treatments. The process consists J uf 
of heating the metal at 850°-1,000°C. in air or oxygen at a pres ; la 
sure between 10~* mm. and 10~2mm. mercury, or in aninert gas § d 
containing a controlled amount of oxygen. The material is then | b 
slow-cooled in the atmosphere in which it was heated. The 
hardening is caused by the formation of a solid solution of oxygen 
in the titanium. The melting point of the titanium is increased J k 
considerably by the addition of oxygen. The bonding between § 
the oxygen and the titanium is a resonating system of the metallic : t 
covalent type. A geometrical investigation of the problem of ' 
uccommodating the oxygen atoms in the titanium lattice shows J 
that the oxygen is dispersed in the titanium in the form of an § 
octahedral interstitial solid solution. : 
A Survey of the Constitutional Diagram of the Chromium- 


Titanium System. Marion K. McQuillan. Australia, Depart 
ment of Supply, Aeronautical Research Laboratories, Report No 
SM. 157, June, 1950. 14 pp., illus. 3 references. 

Investigation of the binary system of chromium-titanium by a 
study of quenched samples. At temperatures of 1,360°—1,400°C.., 
there is almost complete mutual solubility of the body-centered 
cubic chromium and the body-centered cubic 8-form of titanium 
On quenching, the solution breaks up to form Cr;Tis and a body 
centered cubic-solution based either on the chromium or 8 
titanium lattice. This action can be explained by the high tem 
perature required for solubility and the assistance provided by the 
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thermal motion of the atoms for the assimilation of foreign atoms 
by the lattice. The compound itself is hard and brittle; the 
chromium-rich solutions also tended to brittleness. Alloys based 
on the 6-titanium solid solution were strong and tough, could be 
hot-worked fairly easily, and could be machined. No evidence 
was found of the existence of CreTis3. 

Zirconium Offers Interesting Properties and Possibilities. 
Materials & Methods, Vol. 32, No. 4, October, 1950, pp. 63, 64, 
illus. 

What’s Ahead in Metals. Product Enginecring, Vol. 2, No. 10, 
October, 1950, pp. 87-95, illus. 

New Structural Metals. J. J. Harwood. Product Engineering, 
Vol. 21, No. 10, October, 1950, pp. 96-102, illus. 9 references. 
Properties, processing, and fabrication of titanium, zirconium, 
molybdenum, and their alloys. 

Modern Aircraft Materials. G. B. Evans. The Technical In- 
structor, Vol. 5, No. 9, September, 1950, pp. 10-14, illus. General 
structural consideration of steels and aluminum and magnesium 
alloys used in air frames and aircraft power plants. 

Chromium Is Plated Directly on Aluminum by New Process 
(Cro-Plate). T.C. Du Mond. Materials & Methods, Vol. 32, No. 
4, October, 1950, pp. 56, 57, illus. 

Coating of Steel with Aluminum. S. L. Case. 
Vol. 36, No. 9, 
references. 

Processes available for superimposing a skin of aluminum on a 
steel base. Steel that is clad with aluminum by the calorizing 
method (coating the surface by diffusion) is analyzed for its scal- 
ing resistance and its resistance to a hydrogen sulfide atmos- 
phere; the results are tabulated. Hot-dip coatings, aluminizing, 
und the Al-Fin process are defined. 

The Propagation of Plastic Deformation in Solids. Theodore 
von Karman and Pol Duwez. Journal of Applied Physics, Vol. 
21, No. 10, October, 1950, pp. 987-994, illus. 6 references. 

Analysis of the stress wave effected by the longitudinal impact 
at the end of a cylindrical bar to determine the stress and strain 
beyond the elastic limit of the material. A method is derived for 
computing the instantaneous stress distribution along the bar dur- 
ing impact. The velocity of the plastic wave and the maximum 
strain are determined as a function of the velocity of impact. A 
critical impact velocity exists, and a tension impact greater than 
this critical impact will cause an instantaneous breakdown of the 
material. Results are given of experiments carried out concur- 
rently with the theoretical study. 

The Mechanisms of Diffusion. P. F. Fensham. 
tralasian Engineer, July, 1950, pp. 41-43, illus. 
Reprint. 


Steel Processing, 
September, 1950, pp. 485-489, 451, illus. 12 


The Aus- 


17 references. 


Diffusion in solids takes place with the relative movement past 
each other of the units composing the lattice. Several diffusion 
mechanisms are investigated in terms of the atomic arrangements 
in the solids. For ideal crystals, diffusion probably takes place by 
rotation and substitution. The actual crystals contain two main 
types of defects: those involving the presence of interstitial 
atoms in the lattice, and those involving the presence of vacant 
lattice sites. Theoretical and experimental evidence shows that 
diffusion may occur by atomic rearrangement within the lattice 
because of these defects. 

The Structure of a Metal Surface. A. J. W. Moore. The 
Australasian Engineer, July, 1950, pp. 37—40, illus. 19 references. 
Reprint. 

Many surface properties of metals can be explained in terms of 
the probability fields of electrons and the resulting fields of force. 
A discussion of the Van der Waals forces provides a concept of a 
theoretical simplified surface—a plane of atoms regularly spaced 
associated with an attractive field that diminishes rapidly away 
from the surface. The true nature of a surface depends upon its 
mode of finishing; real surfaces show large irregularities in con- 
tour, relatively thick films of foreign atoms, and plastic deforma- 
tion at or near the surface. Sensitive optical and profile-tracing 
methods are available for measuring the magnitude of the surface 
irregularities. Comparison of the predicted surface conditions 
with those established by measurement indicates that each speci- 
men must be treated as a special case: a surface that appears 
smooth may contain irregularities many times greater than the 
atomic distance. 


The Kinetics of Decomposition of Gases at Metal Surfaces. 
M. F. R. Mulcahy. 
29 references. 


The Australasian Engineer, July, 1950, pp. 


67-70. Reprint. 
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A review of the theory. Experimental results on the deposition 
of carbon from methane and of nitrogen from ammonia on metallic 
surfaces are in good agreement with existing theory. A compari- 
son between the reaction rate and the diffusion rate indicates that 
the maintenance of a layer of the gaseous reactant on the metallic 
surface does not require an unusually high rate of decomposition, 
even at the start of the process. Certain factors may be present, 
either in the metal or on the surface, which will lower the reaction 
rate below that necessary to maintain the maximum rate of dif- 
fusion. 


NONMETALLIC MATERIALS 


Redux Bonding of Aircraft Structures. C. J. Moss. Royal 
Aeronautical Society, Journal, Vol. 54, No. 478, pp. 640-646, 
Discussion, pp. 646-650, illus. Gluing process for all-metal struc- 
tures developed by Aero Research Ltd. and used in the de Havil- 
land Comet turbojet air liner. 

List of Publications on Glue, Glued Products, and Veneer. 
U.S., Forest Products Laboratory, Madison, Wis., Report No. 
R513, May, 1950, 17 pp. 

List of 201 publications available from the Forests Products 
Laboratory, the U.S. Govt. Printing Office, and trade journals on 
the development of waterproof glues, preparation and application 
of glues, plywood manufacturing problems, and related topics. 
The papers cover research work from 1922-1950 and are listed 
under eight headings. 

Effective Stress and Effective Strain in Relation to Stress 
Theories of Plasticity. G. N. White, Jr., and D. C. Drucker. 
Journal of Applied Physics, Vol. 21, No. 10, October, 1950, pp. 
1013-1021, illus. 16 references. 

Investigation of how incremental stress-strain relations derived 
in terms of criterion of yield or of further plastic deformation can 
be used in a systematic way to develop consistent and reasonable 
definitions of effective stress and effective strain. Choosing the 
loading function to be a function of the stress components only 
leads to the definition of effective stress in terms of the stress com- 
ponents and effective strain in terms of the history of strain. 
These definitions should lead to better understanding of tests on 
isotropic and anisotropic work-hardening materials. 


PROTECTIVE COATINGS 


Laboratory Testing of the Rain Erosion Resistance of Aircraft 
Finishes. Jack K. Grace and George C. Frey. American Society 
for Testing Materials, Bulletin, No. 168, September, 1950, pp. 56— 
63, illus. 12 references. 

Eroded areas on aircraft due to the effects of rain have been 
chiefly the surfaces of low-pressure glass cloth-polyester laminates 
and organic finishing materials. The water-jet tester and the 
whirling-arm tester are used for laboratory investigations. The 
water-jet tester sends a high-velocity jet of water on a test speci- 
men; the jet may be modulated. The whirling-arm tester 
moves the specimen through a water spray at high speeds. Test 
data from these two types of equipment are compared; the time 
for erosion failure of several plastics is found to vary as the re- 
ciprocal of a large power of the velocity. Specific test results are 
tabulated. 


SANDWICH MATERIALS 
Analysis of Shear Strength of Honeycomb Cores for Sandwich 


Constructions. Fred Werren and Charles B. Norris. U-.S., 
N.A.C.A., Technical Note No. 2208, October, 1950. 18 pp., 


illus. 4 references. 


Meteorology (30) 


On the Dynamics of the General Atmospheric Circulation. 
C. H. B. Priestley. Australian Journal of Scientific Research, 
Series A, Physical Sciences, Vol. 3, No. 1, March, 1950, pp. 1- 18, 
illus. 19 references. 

A Remarkable Thunderstorm Flight Record. U. Radok. 
Australian Journal of Scientific Research, Series A, Physical 
Sciences, Vol. 2, No. 4, December, 1949, pp. 550-563, illus. 6 
references. 

Records of a sailplane flight in a thunderstorm at Benalla, 
Victoria, are examined and compared with thunderstorm records 
of Florida. The lognormal distribution of the data is used to 
estimate the probability of large downdraft velocities. 
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Progressin Dynamic Meteorology. JuleG.Charney. American 
Meteorological Society, Bulletin, Vol. 31, No. 7, September, 1950, 
pp. 231-236. 

Progress in Research in Synoptic Meteorology. E. Palmen. 
American Meteorological Society, Bulletin, Vol. 31, No. 7, Septem- 
ber, 1950, p. 237. 

Further Studies of the Movement and Formation of Hurricanes 
and Their Forecasting. Herbert Riehl and Newton M. Burgner. 
American Meteorological Society, Bulletin, Vol. 31, No. 7, Septem- 
ber, 1950, pp. 244-253, illus. 13 references. 

A Comparison of Precipitation from Maritime and Continental 
Air. George S. Benton and Robert T. Blackburn. American 
Meteorological Society, Bulletin, Vol. 31, No. 7, September, 1950, 
pp. 254-256, illus. 2 references. 

Methods of Stratus and Fog Forecasting for Payne Field 
(Farouk Airport) and Vicinity, Egypt. Albert Simon. American 
Meteorological Society, Bulletin, Vol. 31, No. 7, September, 1950, 
pp. 257-263, illus. 

Progress in Studies of the Airflow in Upper Air Research. C. T. 
Elvey. American Journal of Physics, Vol. 18, No. 7, October, 
1950, pp. 431-437, illus. 11 references. 


Military Aviation (24) 


A Basis of Unity. Eugene E. Wilson. 


U.S. Naval Institute, 
Proceedings, Vol. 76, No 


. 9, September, 1950, pp. 961-967. 


Navigation (29) 


The Celestial Triangle; Solution by Slide Rule. Robert A. 
MacGregor and Edwin A. Beito. U.S. Naval Institute, Proceed- 
ings, Vol. 76, No. 9, September, 1950, pp. 1009-1015, illus. 

Flying a ‘Bug’ Instead of a Beam. F. Lee Moore. Aviation 
Week, Vol. 53, No. 17, October 23, 1950, pp. 57-62, illus. 

Operations of the A.N.D.B. Pictorial Computer, a navigational 
device in which a moving-position-indicator draws a line on the 
pilot’s map, showing position and course at any instant; it is 
based on the omnibearing distance system. 


Ordnance & Armament (22) 


Fighter Armament. II—German Equipment in the Second 
World War; Inefficient Intelligence. I1I—Guns v. Rockets. 
A. R. Weyl. Flight, Vol. 58, Nos. 2178, 2180, September 21, 
October 5, 1950, pp. 338-340; 379-381, 388; cutaway drawings; 
illus. 


Personal Flying (42) 


The Ultra Light Aircraft Association. E. L. Mole. 


Shell Avia- 
tion News, No. 147, September, 1950, pp. 7-11, illus. 


Photography (26) 


A Kerr Cell Camera and Flash Illumination Unit for Ballistic 
Photography. H. F. Quinn, W. B. McKay, and O. J. Bourque. 
Journal of Applied Physics, Vol. 21, No. 10, October, 1950, pp. 
995-1001, illus. 5 references. 

An experimental camera designed to photograph projectiles 
under conditions of strong ambient illumination. The optical 
arrangements and electrical circuits of the apparatus are de- 
scribed. The pulse-forming network is of conventional design; 
the pulse transformer circuit applies an operating voltage to the 
Kerr Cell of 36 kilovolts amplitude and 1.9 microsec. duration. 
Details are given of experiments and suggestions for improving the 
apparatus. 

Techniques of Photo-Recording. H. P. Mansberg. The 
Oscillographer, Vol. 12, No. 2, April-June, 1950, pp. 2-17, illus 
10 references. 

Practices of photographing from the cathode-ray oscillograph; 
recording material and processing techniques, reduction of unde- 
sired illumination, continuous motion and single recording, and 
methods of imprinting time calibration and identification. 

Air Survey; The Application of Modern Techniques to Survey- 
ing and Mapping. C. A. Hart. Royal Aeronautical Society, 
Journal, Vol. 54, No. 478, October, 1950, pp. 613-634, Discussion, 
Pp. 634-639, illus. 17 references. 
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1951 


Techniques and Results of Aeromagnetic Surveying. 
Balsey. 
ks illus. 

Stereo Strip Camera Has Military, Civilian Uses. 
Goddard. 
64-67, illus. 


j-2 
Shell Aviation News, No. 147, September, 1950, pp. 15. 


George W 
SAE Journal, Vol. 58, No. 9, September, 1950, pp 
(Based on a paper: Stereophotography. ) 


Power Plants 


High-Altitude Aircraft Oil Systems. F. E. Carroll, Jr. SAR 
Quarterly Transactions, Vol. 4, No. 4, October, 1950, pp. 519-529. J 


illus. 17 references 


Review of reciprocating- and turbine-engine oil pump design & 
Both the closed-circuit type § 


performance characteristics 
d the hot-tank type of aircraft oil systems provide improved 
high-altitude operation over the conventional oil systems. The 
closed-circuit system is the most desirable for high-altitude opera 
tion because of its satisfactory performance characteristics and 
design simplicity. 
Engine Production of French Companies. 
No. 15, October 9, 1950, p. 37 


Aviation Week, Vol 


JET & TURBINE (5) 


Effect of Heat-Capacity Lag on a Variety of Turbine-Nozzle 
Flow Processes. Robert B. Spooner. U.S., N.A.C.A., Tech 


nical Note No. 2193, October, 1950. 24 pp., illus. 3 references 


Effect of Heat and Power Extraction on Turbojet-Engine Per- 


formance. III—Analytical Determination of Effects of Shaft- 
Power Extraction. Stanley L. Koutz, Reece V 
Frank E. Rom. U.S., N.A.C.A., Technical 
October, 1950. 49 pp., illus. 6 references. 


. Hensley, and 
Note No. 2202, 


Current Turboprop Power-Plant Installations. F. H. Sharp 
Aeronautical Engineering Review, Vol. 9, No. 11, November, 1950, 
pp. 41-44, illus. 

Turboprop Installation Problems. F. Herbert Sharp. S.A.E., 
National Aeronautic Meeting, Los Angeles, September 28-30, 
1950, Preprint No. 515. 6pp., illus. 

Comparison of Turbine-Propeller Engines with Various Cycle 
Arrangements for Subsonic Flight Speeds. Tibor F. Nagey 
S.A.E., National Aeronautic Meeting, Los Angeles, September 
28-30, 1950, Preprint No. 513. 17 pp., illus. 5 references. 

A study of the effects on aircraft operating performance of the 
application of reheat or regeneration, or a combination of the 
two, to the turboprop engine. The analysis of the basic reheat, 
regenerative, and regenerative-plus-reheat turboprops covered 
flight speeds of 200-600 m.p.h., altitudes of 0-50,000 ft., and tur- 
bine inlet temperatures of 2,000 °-2,500°R. for a compressor ratio 
range of 6-42. The presence of the regenerator in the cycle re- 
duced the required compressor pressure ratio for maximum range 
to extremely low values. Operating the engine with a regenerator 
effectiveness of 0.5 gave little improvement in range over that 
basic engine; greater improvements occurred with the 
more complex reheat-plus-regenerative engine. At an altitude of 
30,000 ft., the basic turboprop engine gave greater range than the 
ple turbojet at flight speeds up to 400 m.p.h.; at speeds of 
}-500 m.p.h., the engines were competitive; at speeds above 
500 m.p.h., the turbojet gave greater range. 

The Development of Jet Helicopters in France. André Char- 
riou. Aircraft Engineering, Vol. 22, No. 260, October, 1950, pp. 
292-295, illus. 

A modification of the Doblhoff (pressure jet) system is used in 
these helicopters developed by S.N.C.A.S.O. The air compressor, 
operated from either a reciprocating or gas-turbine engine, is in 
stalled in the fuselage. 


of the 


Air from this compressor is delivered 
through the hub and blades to combustion chambers at the rotor 
tips; fuel is injected into the combustion chamber as a liquid 
[wo prototype machines have been built, and a third type is 
under construction 

Armstrong Siddeley’s Adder Turbojet. Paul H. Wilkinson 
lero Digest, Vol. 61, No. 4, October, 1950, pp. 43, 96, 97, illus 

Pratt & Whitney Turboprop (PT-2, Navy T-34). Ira F. Ang 
stadt. Aero Digest, Vol. 61, No. 4, October, 1950, pp. 28, 94, illus 

Turboprops Recommended for 1955 Turbine Transports. R 
M. Hazen. SAE Journal, Vol. 58, No. 9, September, 1950, pp 
27-30, illus. (Excerpts from a paper: The Case for the Turbo 
prop Engine. ) 
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Jet Engine Thrust—Measured in Flight. William Wahl and 
M.A. Sulkin. SAE Journal, Vol. 58, No. 9, September, 1950, pp. 
46-48, illus. (Excerpts from a paper: Ground and Flight 
Fyaluation of the Performance of Jet Powerplant Installations 
and Some Installation Factors Affecting Output. ) 

British Views on Jet Engine Design. G. Geoffrey Smith. SAE 
Journal, Vol. 58, No. 9, September, 1950, pp. 49, 50. 
The Jet Engine Comes of Age. R. P. Kroon. 
Vol. 61, No. 4, October, 1950, pp. 40-42, 87-90, illus. 

Development of a Gas Turbine. H. T. Chapman. Hawker 
Siddeley Review, Vol. 3, No. 3, September, 1950, pp. 3-7, illus. 
Design and development hurdles in the gas-turbine engine; turbine 
and compressor testing; combustion problems; and blade vibra- 
tion. 

Present-Day Gas-Turbine Engines. [nteravia, Vol. 5, Nos. 8-9, 
August-September, 1950, pp. 472-477, illus. 2 references. 

Turbojet Afterburning Without an Afterburner. Heinz E. 
Schmitt. Aeronautical Engineering Review, Vol. 9, No. 12, pp. 
18-24, illus. 12 references. 


Aero Digest, 


RECIPROCATING (6) 


A Study of Mixture Distribution. R. W. Donahue and R. H. 
Kent, Jr. SAE Quarterly Transactions, Vol. 4, No. 4, October, 
1950, pp. 546-557, Discussion, 557, 558, 570, illus. 7 references. 

Uneven distribution of the fuel and air to the cylinders. De- 
sign factors, such as the position of the choke valve and its mount- 
ing, can alter the mixture distribution more than changes in en- 
gine speed, mixture temperature, and fuel volatility. The lighter 
components of the fuel are as unevenly distributed as the heavier 
components. 

Cylinder Performance—-Compression Ratio and Mechanical 
Octane-Number Effects. S. D. Heron and A. E. Felt. SAE 
Quarterly Transactions, Vol. 4, No. 4, October, 1950, pp. 455- 
486, Discussion, pp. 486-499, illus. 7 references. 

Comparison of data obtained with a cylinder of passenger car 
size, using compression ratios of 5.7—1 to 15-1 with four combus- 
tion-chamber types. Fuel economy and knocking data are pre- 
sented in tables and graphs. 

Precombustion Reactions in a Motored Engine. D. L. Pastell. 
SAE Quarterly Transactions, Vol. 4, No. 4, October, 1950, pp. 
571-583, Discussion, 584-587, illus. 43 references. 

End-gas reaction studies. The factors affecting precombustion 
reactions in a motored engine are similar to those affecting a fired 
engine. Fuels show the same type of correlation between ten- 
dency to knock in a fired engine and susceptibility toward auto- 
ignition in a motored engine. New techniques show that the 
motored engine is an accurate tool for combustion studies since 
end-gas reactions can be simulated without the complication of 
flame in the cylinder. 

Water Injection in Internal Combustion Engines. 
Lakomaa. Saab Sonics, No. 11, July-September,1950, pp. 5-8, 
illus. Explanation of the process, the problems involved, and 
practical advantages. 

Disconnect Makes Flights Safer. Scott Reiniger. Aviation 

Week, Vol. 58, No. 17, October 23, 1950, pp. 40, 44, illus. The 
Stratos model D-3 solenoid-operated engine accessory disconnect 
by which a failing alternator or generator is disconnected from 
the engine. This device will be installed on P.A.A.’s Strato- 
cruisers. 
_ Correspondence on “Elementary Aspects of Technical Sta- 
tistics.” John D. North, S. B. Bailey, H. C. Beirs, and E. Rossow. 
Author’s Reply. W. E. Thornton-Bryar. Royal Aeronautical 
Society, Journal, Vol. 54, No. 478, October, 1950, pp. 660-668, 
illus. 

Texaco Combustion Process Gives Knock-Free Operation. 
E. M. Barber, Blake Reynolds, and W. T. Tierney. SAE Jour- 
nal, Vol. 58, No. 9, September, 1950, pp. 51-57, illus. (Excerpts 
from a paper: The Elimination of Combustion Knock—Texaco 
Combustion Process. ) 


Recent Developments in the (Pratt & Whitney) R-4360 En- 


gine. Earle A. Ryder. SAE Quarterly Transactions, Vol. 4, No. 
4, October, 1950, pp. 559-570, illus. 


Aarne 


ROCKET (4) 


Stability of Flow in a Rocket Motor. D. F. Gunder and D. R. 
Friant. Journal of Applied Mechanics, Vol. 17, No. 3, September, 
1950, pp. 327-333, illus. 7 references. 


AERONAUTICAL 
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Analytical study of the proper design criteria for liquid rocket 
motors to prevent chugging. Several methods of solution are 
worked out for monopropellant rockets. The method of Nyquist, 
which involves a conformal transformation, appears to be the 
most satisfactory. The solution is extended to cover the bipro- 
pellant system. The solution with the Nyquist method is applied 
to a specific example, and the resulting diagrams show the curve 
pattern conditions of stability and instability. 

Britain Unveils Rocket Motor. Aviation Week, Vol. 53, No. 15, 
October 9, 1950, p. 30, illus. 

The ‘‘Beta” rocket motor, built by Fairey Aviation Ltd., uses 
hydrogen peroxide as the oxidizer for the fuel. It has two 
cylinders, arranged one above the other. The upper cylinder 
handles pitch control; the lower handles yaw control. The 
motor has already been flown in an experimental aircraft. 

The Vapor Pressure of Liquid Nitrogen. Abraham Solomon 
Friedman and David White. American Chemical Society, 
Journal, Vol. 72, No. 9, September, 1950, pp. 3931, 3932, illus. 
10 references. 


Production (36) 


Efficiencies in Aircraft Production. T. E. (Eric) Springer. 
Automotive Industries, Vol. 103, No. 8, October 15, 1950, pp. 34— 
37, 108, 110, illus. Planning techniques at Douglas Aircraft Co., 
Inc. 

Production Engineering, Administration and Management. 
VI. J. V. Connolly. Aircraft Engineering, Vol. 22, No. 260, 
October, 1950, pp. 304-307, illus. 20 references. 

Goods Inwards and Despatch: “On-Wheels” System to Sim- 
plify Receiving and Shipping Problems at Douglas Aircraft. 
K. R. Benfield. Aircraft Production, Vol. 12, No. 143-144, Sep- 
tember-October, 1950, pp. 270, 271, illus. 

The S.B.A.C. Show: Some Notes on Production Equipment, 
Materials, and Other Products Displayed at Farnborough in This 
Year’s Static Exhibition. Aircraft Production, Vol. 12, No. 143- 
144, September-October, 1950, pp. 282-288, illus. 

Teamwork—A Must for Aero Standardization. J. H. Side- 
bottom and G. N. Cole. SAE Journal, Vol. 58, No. 9, September, 
1950, pp. 73-76, illus. (Excerpts from a paper.) 

Subcontractor’s Package. William S. Friedman. 
Digest, Vol. 61, No. 4, October, 1950, pp. 45, 97-99, illus. 

A practical method of industrial mobilization planning setup by 
Fairchild Engine and Airplane Corp. for expanding production of 
the C-119 Packet. The ‘‘subcontractor’s package”’ is a mass of 
production information, systematically arranged, which tells the 
subcontractor exactly what has to be done and how to do it to 
achieve a uniform result. 

Airspeed Ambassador. III—Front- and Rear-Fuselage Sub- 
assemblies; Main Fuselage Assembly and Fixture-Design; 
Skin-Plating Sequence. S.C. Poulsen. Aircraft Production, Vol. 
12, No. 143-144, September-October, 1950, pp. 272-278, illus. 

An Inexpensive Cutting Tool; A New Method of Blanking De- 
velopment by the Boeing Airplane Company. FE. Carpenter. 
Aircraft Engineering, Vol. 22, No. 260, October, 1950, p. 309, 
illus. 

A steel cutting rule, or ‘‘dinking die,’ cuts through aluminum 
and stainless steel, resulting in greater accuracy and simplified 
setups. 

Joining Nimonic: The Wiggin Series of High-Nickel Alloys; 
Procedure Recommended for Soldering, Brazing and Welding. 
Aircraft Production, Vol. 12, No. 143-144, September-October, 
1950, pp. 265-269, illus. 

Bent Structural Members. Il—Heat Treatment and Strength 
Values of Aluminum-Alloy Materials; Incidence of Sheet-Form- 
ing Operations. R. M. Howarth. Aircraft Production, Vol. 12, 
No. 143-144, September-October, 1950, pp 294-296, illus. 1 
reference. 

Hot-Dimpling: Process for High-Strength Light-Alloy Sheet 
Developed by Short Brothers and Harland, Ltd. Aircraft 
Production, Vol. 12, No. 143-144, September-October, 1950, pp. 
289-291, illus. 

Aluminium-Sheet Production: Opening of the Northern Alumi- 
nium Company’s Continuous Strip-Rolling Mill at Rogerstone. 
Aircraft Production, Vol. 12, No. 143-144, September-October, 
1950, p. 279, illus. 

Joggling: North American Practice in Manipulating Extrusions 
and Formed-Sheet Sections. Aircraft Production, Vol. 12, No. 
143-144, September-October, 1950, pp. 280, 281, illus. 
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A Survey of Aluminum Welding Techniques. Floyd A. Lewis. 
Tool Engineer, Vol. 25, No. 4, October, 1950, pp. 21-23, illus. 

Boosting Production with Outriggers. M.D. McNaughton. 
Aero Digest, Vol. 61, No. 4, October, 1950, pp. 44, 45, 106, illus. 

Use of an Airfeedrill (an air-powered outrigger) makes possible 
two complete drilling operations in a single setup. This outrigger 
is easily attached and needs no complex mounting. 


Propellers (11) 


Theory and Use of the Supersonic Airscrew. W. F. 
Gt. Brit., Aeronautical Research Council, Reports and Memoranda 
No. 2345, 1950 (August, 1946). 10 pp., illus. British Informa- 
tion Services, New York. $0.50. 

Development of the exact theory of an entirely supersonic 
propeller moving at a supersonic forward velocity. Ackeret’s 
linear airfoil theory is used to derive an expression for the pro- 
peller’s performance. Blade efficiency is of the order of 70 per 
cent. For maintaining supersonic speeds along the propeller 
blade, a large spinner with a number of short blades should be 
operated at a higher rotational speed than for subsonic propellers 
The theory was worked out for tip speeds > M = 1.5, neglecting 
interference effects. 


Hilton. 


Design and Operation of Gas Turbine Propellers. R. C. Trese- 
der and D. D. Bowe. S.A.E., National Aeronautic Meeting, 
Los Angeles, September 28-30, 1950, Preprint No. 514. 14 pp., 


illus. 

Outline of the propeller design procedure for a given type of 
turboprop installation, covering the aerodynamic, mechanical, 
and control aspects of the problem. The propeller considered is 
the aeroproducts dual-rotation propeller used on the Douglas 
XA2D airplane. It is basically two independent hydraulic pro- 
pellers connected by a mechanical coupling that adjusts the blade 
angle of the outboard propeller according to the dictates of the in- 
board. The requirements of high power absorption without 
greatly increased propeller diameter favor the dual-rotation pro- 
peller. An electronic control system regulates the pitch of the 
blades. Test experience on the installation is summarized, and the 
propeller characteristics are in 
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Why We Still Need the Propeller. Ivan H. Driggs. A viatio, 
Week, Vol. 53, No. 17, October 23, 1950, pp. 28-30, 33, illus, 

Analysis of turboprop and turbojet propulsion factors. Equa 
tions are obtained for the propulsive efficiencies of both systems 

i the two systems are compared on the basis of thrust power oy 

ower per unit fuel flow. 

Reversing Props in Flight Promises Safer Air Travel (Excerpts 
from a paper: Investigation of Reversing Propeller Pitch on , 
Multi-Engine Aircraft in Flight.) Herbert O. Fisher. SAR 

urnal, Vol. 58, No. 9, September, 1950, pp. 35-39, illus. 

Tomorrow’s Props: Very Thin and Fast. Alexander McSurely 

{viation Week, Vol. 53, No. 16, October 16, 1950, pp. 18, 21, illus 
The Aeroproducts three-bladed small-diameter single-rotatioy 

ropeller. The very thin blades taper towards the tip; 
speed is approximately 4,000 r.p.m. 

Heat Requirements for Ice Prevention on Gas-Heated Pro- 
pellers. Vernon H. Gray. SAE Quarterly Transactions, Vol. 4 
No. 4, October, 1950, pp. 500-506, illus. 9 references. 

Determination of the requirements by analyzing wet-air 

nomena. Rates of heated-gas flow which provide sufficient 
irface heating of the blades are not large enough to give com 
te ice prevention at the leading edge. Experimental results in 
ite a method of accurately predicting heat requirements for a 
specific set of conditions. 


1951 


rotational] 


Research Facilities (50) 


The Role of Research in Aircraft Development. 
Dryden. 


Lo 


Hugh L 
National Air Review, Vol. 2, No. 2, October, 1950, pp 


Rotating Wing Aircraft (34) 


Some Notes on the Flapping Motion of Rotor Blades. J. B.B 


Owen. Gt. Brit., Aeronautical Research Council, Current Paper 
4 1, 1950 (December, 1947). 18 pp., illus. 6 references 
British Information Services, New York. $0.50. 


Expressions for the causes of instability in the flapping move 
nts are derived by considering the stability of the flapping mo 
tion at any fixed azimuth. A value is calculated for the tip-speed 


ratio at which flapping instability will first appear, assuming a 
niform blade that is rigid in bending but flexible in torsion 
Stability can be appreciably increased by decreasing the pitch as 


blades flap. Derivation of the flapping motion equations, the 
t of pitch change in flapping, and the effect of offset between 
and flexural axes are reviewed. Calculation processes now 
ble should be used for further studies of the flapping equa 
Theory of Helicopter Damping in Pitch or Roll and a Com- 
parison with Flight Measurements. Kenneth B. Amer. U.S., 
V.A.C.A., Technical Note No. 2136, October, 1950. 25 pp., 
6 references. 
The Development of Jet Helicopters in France. 
1. Aircraft Engineering, Vol. 22, No 
292-295, illus 


André Char 
260, October, 1950, pp 


\ modification of the Doblhoff (pressure jet) system is used in 
se helicopters developed by S.N.C.A.S.O. The air compressor, 
operated from either a reciprocating or gas-turbine engine, 
talled in the fuselage 


is 1n 
Air from this compressor is delivered 

gh the hub and blades to combustion chambers at the rotor 

fuel is injected into the combustion chamber as a liquid 

[wo prototype machines have been built 

ynstruction. 

Siete Studies in France. R.M.Garry. Aero Digest, Vol 

1, October, 1950, pp. 38, 39, 91-94, illus. Specifications 
performance of French prototype helicopters, incuding r« 

ciprocating-engined and jet-powered types 

Seibel Copter (S-4) Stresses Simplicity. 


17, October 23, 1950, pp. 25, 27, 
PI 


, and a third type is under 


Aviation Week, Vol 
illus. 


Sciences, General (33) 
CHEMISTRY 


The Separation of the Rotational Coordinates from the N- 
Particle Schroedinger Equation. C. F. Curtiss, J. O. Hirsh 
felder, and F. T. Adler. Wisconsin, University, Naval Research 
itory, Report No. CM-621 ( NOrd 9938), July 20, 1950. 15 
3 references 


pp., illus 
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MATHEMATICS 


Soap-Film and Sandbed-Mapper Techniques. A. D. Moore. 


7 Journal of Applied Mechanics, Vol. 17, No. 3, September, 1950, 
b pp. 291 998, illus. 3 references. 


The torsional stresses in a shaft of arbitrary cross section can be 
investigated by the soap-film method. If a slightly inflated soap 
film is formed on a plane base (the film boundary being identical 


- with the shaft boundary), contour lines on the soap film corre- 


spond to lines of maximum shear. A photograph is taken of a 
spider-web grid reflected on the soap film and is analyzed for con- 
tour lines and lines of maximum slope. There is a definite similar- 
ity between a fluid mapper of the isolated sandbed type and soap- 
film mapper. Both these means seem to be analogous to other 
noncircular two-dimensional distributed-source situations. Sand- 
bed-pattern analysis appears to be simpler than soap-film analy- 
sis. 

A Mechanical Analyzer for Computing Transient Stresses in 
Airplane Structures. R. L. Bisplinghoff, T. H. H. Pian, and L. I. 
Levy. Journal of Applied Mechanics, Vol. 17, No. 3, September, 
1950, pp. 310-314, illus. 6 references. 

Determination of transient stresses in an undamped elastic 
structure through the use of a mechanical-analogy-type analyzer. 
The analyzer is based on an adaptation of the fundamental prin- 
ciples of the torsional-pendulum simulator devised by Biot, but it 
has been extended to solve problems involving several deforma- 
tion modes. The analyzer evaluates the stresses due to the de- 
formation of an elastic structure in its various normal modes by 
use of the torsional-pendulum simulator. The effects of the 
modes with due regard to their phase relations are added to the 
stresses by the electronic pickup and recording circuits. Compu- 
tation of the bending moment at the wing root of a 23,000-lb. 
seaplane during landing with the use of the analyzer gave results 
that were less than 3 per cent different from those calculated by 
the most exact methods. 

A Study of the Response of an Airplane Landing Gear Using the 
Differential Analyzer. Walter C. Hurty. Journal of the Aero- 
nautical Sciences, Vol. 17, No. 12, December, 1950, pp. 756-764, 
illus. 6 references. 

The NBS Computer Program. U.S., National Bureau of 
Standards, Technical News Bulletin, Vol. 34, No. 9, September, 
1950, pp. 128, 129, illus. 

SEAC, The National Bureau of Standards Eastern (Binary) 
Computer. U.S., National Bureau of Standards, Technical News 
Bulletin, Vol. 34, No. 9, September, 1950, pp. 121-1285, illus. 

SEAC’s Solution of a Heat-Flow Problem. U.S., National 
Bureau of Standards, Technical News Bulletin, Vol. 34, No. 9, 
September, 1950, pp. 126, 127, illus. 

Numerical Determination of Characteristic Numbers. W. E. 
Milne. U.S., National Bureau of Standards, Journal of Research, 
Vol. 45, No. 3, September, 1950, pp. 245-254. (Also available as 
Research Paper No. 2132. U.S. Govt. Printing Office, Washing- 
ton. $0.10.) Method for obtaining the latent roots of a matrix. 

The Statistics of Correlated Events. I.C. Domb. Philosophi- 
cal Magazine, Vol. 41, No. 321, October, 1950, pp. 969-982. 9 
references. 

Transients in Multiply Periodic Non-Linear Systems. Frank 
E. Bothwell. Quarterly of Applied Mathematics, Vol. 8, No. 3, 
October, 1950, pp. 247-254, illus. 2 references. 

Pseudo Closed Trajectories in the Family of Trajectories De- 
fined by a System of Differential Equations. L. A. MacColl. 
Quarterly of Applied Mathematics, Vol. 8, No. 3, October, 1950, pp. 
255-263, illus. 


MECHANICS VIBRATION 


Periodic Motions of a Non-Linear Dynamic System. H. 
Serbin. Quarterly of Applied Mathematics, Vol. 8, No. 3, October, 
1950, pp. 296-303. 3 references. 

Analysis of the problem of the one-dimensional motion of a 
particle of unit mass suspended on a spring of unit stiffness and 
subject to negative damping at low amplitudes and positive damp- 
ing at high amplitudes. The periodicity of the solution exists for 
. wide range of differential equations in which no symmetry of 
(x) and g(x) is required. Inequalities relating to the initial 
energy and amplitude of the motion are derived which provide a 
basis for obtaining the upper and lower bounds of periodic motion 
without solving the differential equation. The graphic methods 
by which these nonlinear inequalities are solved are not analogous 
to the graphical methods of solution of the differential equation. 
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Several periodic solutions are shown to exist. A set of inequalities 
is given for obtaining the numerical bounds to the amplitude of 
recurrent motion. 


Space Travel 


Space Rocket Trajectories. Samuel Herrick. British Inter- 
planetary Society, Journal, Vol. 9, No. 5, September, 1950, pp. 
235-241, illus. 1 reference. 

The ‘‘variation of constants”? method is applied to the timing 
and direction of a space rocket during take-off. The formulas 
derived are used to estimate the velocity necessary to carry an 
interplanetary rocket to its destination. 

Note on a Paper by G. F. Forbes. Derek F. Lawden. British 
Interplanetary Society, Journal, Vol. 9, No. 5, September, 1950, 
pp. 230-234. 3 references. 

Forbes’ paper, “The Trajectory of a Powered Rocket in Space,” 
is a mathematical investigation of the methods of transfer between 
circular orbits. This note develops the argument that transfer by 
way of tangential eclipse represents the best, but not necessarily 
the most convenient, method. 


” 


Structures (7) 


A Mechanical Analyzer for Computing Transient Stresses in 
Airplane Structures. R. L. Bisplinghoff, T. H. H. Pian, and L. I. 
Levy. Journal of Applied Mechanics, Vol. 17, No. 3, September, 
1950, pp. 310-314, illus. 6 references. 

Determination of transient stresses in an undamped elastic 
structure through the use of a mechanical-analogy-type analyzer. 
The analyzer is based on an adaptation of the fundamental prin- 
ciples of the torsional-pendulum simulator devised by Biot, but it 
has been extended to solve problems involving several deforma- 
tion modes. The analyzer evaluates the stresses due to the de- 
formation of an elastic structure in its various normal modes by 
use of the torsional-pendulum simulator. The effects of the 
modes with due regard to their phase relations are added to the 
stresses by the electronic pickup and recording circuits. Compu- 
tation of the bending moment at the wing root of a 23,000-lb. 
seaplane during landing with the use of the analyzer gave results 
that were less than 3 per cent different from those calculated by 
the most exact methods. 

A Method for Determining Mode Shapes and Frequencies 
Above the Fundamental by Matrix Iteration. H. I. Flomenhoft. 
Journal of Applied Mechanics, Vol. 17, No. 3, September, 1950, 
pp. 249-256, illus. 5 references. 

This technique, based on a device worked out by L. A. Pipes, is 
a mode-by-mode process in which the constants obtained as a 
final result of one mode are used together with the new orthogonal- 
ity condition to find the constants for the next mode. General 
formulas are determined for constants of the sweeping matrix for 
eliminating the first modes in a system with m degrees of freedom, 
and a checking method is derived for the sweeping operation. 
Tables for finding sweeping constants for the first five modes 
with five degrees of freedom are adapted for sweeping columns 
to zero successively from left to right. A numerical example of a 
14-degree of-freedom system of a full-size airplane wing illustrated 
how the tables are used when the columns must be swept in 
irregular fashion. 

Matrix Solution for the Vibration of Nonuniform Beams. W. T. 
Thomson. Journal of Applied Mechanics, Vol. 17, No. 3, Septem- 
ber, 1950, pp. 337-339, illus. 3 references. 

The matrix solution for the natural frequencies gives results 
analogous to those obtained with Myklestad’s tabular method, 
but the matrix computation process is much simpler. The matrix 
equation obtained holds for any boundary conditions. The solu- 
tions are given for the boundary conditions of a cantilever beam, 
a beam with hinged ends, and an airplane wing. The solution is 
carried out for the case of a nonuniform beam represented by a 
series of uniform sections. 

Elastic-Plastic Analysis of Structures Subjected to Loads 
Varying Arbitrarily Between Prescribed Limits. P.S. Symonds 
and W. Prager. Journal of Applied Mechanics, Vol. 17, No. 3, 
September, 1950, pp. 315-323, illus. 20 references. 

A new approach to the general problem of determining if a 
structure can safely carry a set of external loads whose maximum 
and minimum values only are known. The basic structure con- 
sidered is a statically indeterminate plane truss, with loads applied 
at the joints, with each bar in simple torsion or compression. An 


» 
a Com- 
25 py 


66 AERONAUTICAL ENGINEERI 


instantaneous state of stress is set up in an appropriate ‘‘stress 
space,” with the forces represented geometrically. The usual 
rules of vector algebra and geometry are used to determine the 
forces. This method, with appropriate changes in terminology, 
can be extended to cover other structures and even continuous 
media. 

Flutter and Divergence of Sweptback and Sweptforward “yn 
A. W. Babister. College of Aeronautics, Cranfield, England, Re 
port No. 39, June, 1950, 18 pp., illus. 3 references. 

The equations of the displacement in flexure and torsion of a 
semirigid, straight, tapered wing in both compressible and incom- 
pressible flow. For highly sweptback or sweptforward wings, the 
flutter speed is double that for unswept wings with the same wing 
stiffness. The critical flutter speed increases rapidly as the inertia 
axis is moved forward. For highly sweptforward wings, wing 
divergence is almost independent of the torsional stiffness, and it 
occurs before flutter. For unswept wings, it is independent of the 
flexural stiffness. The critical flutter speed is, in general, higher 
for sweptback wings. 

Note on Frazer’s Proposed Method for the Numerical Solution 
of Flutter and Stability Problems. H. L. Price. Gi. Brit., 
Aeronautical Research Council, Reports and Memoranda No 
2393, 1950 (August 14, 1944). 8 pp. 1 reference. British In 
formation Services, New York. $0.50. 

Simplified method of solution of the two simultaneous equations 
derived by Frazer for obtaining the corresponding sets of values of 
critical speed and critical frequency. Curves of these functions 
are plotted by an arithmetical process involving factorial expres 
sions if a framework is used in which complete algebraic sym- 
metry exists between any two lines of the framework. The entire 
series of values may be determined without the use of the system 
of double-entry tables recommended by Frazer. 

Readers’ Forum: Determination of Deflections in Redundant 
Structures. H. L. Cox and D. G. Sopwith. Journal of the Acro 
nautical Sciences, Vol. 17, No. 12, December, 1950, p. 815. 

Analytical and Experimental Studies on Dynamic Loads in 
Airplane Structures During Landing. T. H. H. Pian and H. I. 
Flomenhoft. Journal of the Aeronautical Sciences, Vol. 17, No. 12, 
December, 1950, pp. 765-774, 786, illus. 10 references. 

Bending of an Elliptical Plate by Edge Loading. W. A. Nash 
Journal of Applied Mechanics, Vol. 17, No. 3, September, 1950, 
pp. 269-274, illus. 9 references. 

Series solution (with all functions and solutions expressed in 
elliptical coordinates) for the problem of small deflections of a 
thin elliptical plate the edge of which is supported and given a 
small deflection perpendicular to the middle line of the plate 
Since the external load consists only of bending moments around 
the edge of the plate, the solution reduces to a biharmonic equa- 
tion satisfied by two functions. Solution of a biharmonic func- 
tion that is not harmonic is obtained through the use of complex 
variables. The biharmonic function that is harmonic can be de- 
termined by the method of separation of variables in Laplace’s 
equation. The series converges absolutely and uniformly in both 
variables throughout the entire plate, including the boundary. 

On the Buckling of a Rectangular Plate Uniformly Compressed 
in One Direction and Having Various Edge Conditions. Masao 
Naruoka. Japan Society for Applied Mechanics, Journal, Vol. 3, 
No. 17, May, 1950, pp. 97-103, illus. 4 references. In Japanese. 

A rapid method of calculating the buckling force of a rectangu- 
lar plate uniformly compressed and having various edge conditions 
(four edges clamped; three edges clamped, the other simply sup- 
ported; two adjoining edges clamped, the other simply supported; 
etc.) was derived by using two moment-slope coefficients intro 
duced by the author. 

Finite Difference Equations for the Analysis of Thin Rectangu- 
lar Plates with Combinations of Fixed and Free Edges. M. V 
Barton. Texas, University, Defense Research Laboratory, Report 
No. CF-1005 DRL-175, August 6, 1948. 26 pp., illus. 7 ref- 
erences. 

Vibration of Rectangular and Skew Cantilever Plates Repre- 
senting Idealized Missile Fins. M. V. Barton. Texas, Uni 
versity, Defense Research Laboratory, Report No. CM-570 DRL 
222, December 14, 1949. 41 pp., illus. 13 references. 

Natural frequencies and modes are calculated by the Ritz 
method for rectangular cantilever plates with span to breadth 
ratios of '/s, 1, 2, and 5 and for skew cantilever plates with sides 
of equal length and skew angles of 15°, 30°, and 45°. The func- 
tions used are combinations of the characteristic functions that 
define the normal modes of vibration of a uniform beam with one 
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sults show good correlation with analytical results. 


The Approximate Deflection of Thin Flat Triangular Cantileye, 7 
Plates Subjected to Uniform Normal Load. F.S. Shaw. Ay 
tralia, Department of Supply, Aeronautical Research Laboratorie; 
Report No. SM. 154, June, 1950. 22 pp., illus. 3 references 

Approximate solutions for the deflection are obtained by th 
Ritz procedure for a function that satisfies the prescribed kin 
matic (but not the static) boundary conditions. A _ specif 
numerical example is worked out in detail, giving three approx; 
mate solutions. An investigation of the accuracy of these soly 
tions indicates that only a fair solution can be obtained with 
reasonable amount of computation. Greater accuracy can be ob 
ined by extending the process, but this would involve the soly 
ng of 15 simultaneous equations. 

Readers’ Forum: On the Plastic Buckling of Plates According 
to the Flow Theory. P. P. Bijlaard. Journal of the Aeronautica 
Sciences, Vol. 17, No. 12, December, 1950, pp. 810, 811, illus 
eferences. 

The Uniform Flexure of an Incomplete Tore. W. Freiberger 
ind R. C. T. Smith. Australian Journal of Scientific Research 
Series A, Physical Sciences, Vol. 2, No. 4, December, 1949, pp 
169-482, illus. 10 references. 

Che deformation by flexural couple of a bar curved into the 
form of a circle is examined by a stress-function method. The 
stress system corresponds to that of a helical spring under axial 
torsion. A solution originally involving two potential functions @ 
ind a third function is expressed in terms of two harmonic fune- 7 
tions that are subject to the boundary conditions on the circum 
ference which involve the first two derivatives of the functions. } 
rhe resultant of the stresses that correspond to the displacements 
over any cross section is the required flexural couple. The solu- 
tion is related to the general solution of three-dimensional elas- 
ticity problems. 

Torsion of Noncylindrical Shafts of Circular Cross Section. 
H. J. Reissner and G. J. Wennagel. Journal of Applied Mechan- ¥ 

Vol. 17, No. 3, September, 1950, pp. 275-282, illus. 8 
references. 


end fixed and for a uniform beam with both ends free. Test y 


Investigation of the classes of boundary shapes, displacements, 
ind stress distributions of noncylindrical bodies of revolution for 
the class of integrals of the form of the product of two functions 
of axial and radial coordinates. The method is analogous to Saint 
Venant’s semi-inverse method for cylindrical bodies. Results of 
investigations of the single-term integrals for solid and hollow 
cross sections are presented numerically and graphically. A de- ¥ 
tailed analysis of the boundary shapes from the series integrals 
leads to mathematical complications requiring further study. 

Shear Lag in Tension Panels and Box Beams. Manford B 
Tate. (Ph.D. Thesis.) Jowa State College, Iowa Engineering Ex- 

ment Station, Engineering Report No. 3, 1950. 189 pp., illus 
31 references. 


rheoretical and experimental study of the stresses in strong 
longitudinal members and thin web and cover sheets when the 
panel is subjected to tensile forces and the box beam is used as a 
cantilever. Conditions before and after failure of the cover sheet 
due to buckling are considered. This theory does not assume 
uniform distribution of the stresses across the width of the sheet 
but includes the computation of the actual stress as part of the 
problem. In addition to general formulas, expressions for stresses 
with five common types of leading conditions are fully developed 
Experiments were conducted on two flat-cover box beams of the 
dimensions met in aircraft construction. Stress results checked 
with the theory herein developed but differed significantly from 
conventional theories. The maximum stresses were found to be 
10-36 per cent higher than those computed by conventional 
theories. The loads carried in compression by the full cover 
sheets were found to be 20-45 per cent lower than that predicted 
by other methods, while the loads in tension were 94 per cent of 
those determined by conventional theories. 

On the Stresses at the Edge of an Eccentrically Located Circu- 
lar Hole in a Strip Under Tension. Sverker Sjéstrém. Sweden, 
Flygtekniska Forséksanstalt, Stockholm, Meddelande Nr. 36, 1950 4 
7 pp., illus. 5references. Kr. 3:-. In English. < 
The stresses are expressed by means of an Airy stress function 

n infinite plate under unidirectional tension with a circular 
hole. Determination of an auxiliary stress function by a Fourier 


integral results in the vanishing of the stresses on the straight 
edge Chis function causes stresses on the edge of the hole to be Or 
introduced, which are in turn canceled by another function. 
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All bridges across the Han River had 
been destroyed by retreating North 
Korean Communist armies, holding up 
the United Nations advance. We needed 
to bridge the Han in a hurry. 

Back in Japan, U. N. troops prepared 
a 256-ton, 600-foot pontoon bridge—in 
sections—to fit into the U.S.A.F, Combat 
Cargo Command’s Fairchild C-119’s. 
Piece by piece, plane by plane, they flew 
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The Bridge That Flew To Korea... Overnight! 


the bridge to Korea overnight! 

Here again, Fairchild C-119’s dis- 
played unique versatility—under rigid 
military conditions. Battle-tested, tough 
and rugged “Flying Boxcars” are airlift- 
ing everything for the Army, Air Force 
and Marine Corps—personnel, trucks, 
ammunition, hospital equipment—even 

3RIDGES! It is the backbone of the 
airlift to Korea today. 
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Other Divisions: Fairchild-NEPA Division, Ook Ridge, Tenn. * Fairchild Engine Division, Guided Missiles Division, Al-Fin Division, and Stratos Division, Farmingdale N. Y. 
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Stresses become arbitrarily smaller as the process converges. The 
procedure converges for any hole whose diameter is less than the 
distance between the plate edge and the center of the hole. 

On the Solution of the Equilibrium Equations of Elasticity in 
General Curvilinear Coordinates. W. Freiberger. Australian 
Journal of Scientific Research, Series A, Physical Sciences, Vol. 2, 
No. 4, December, 1950, pp. 483-492, illus. 6 references. 

A system of stress functions consisting of a harmonic vector 
and a harmonic scaler potential is introduced into the equations 
of equilibrium of an isotropic elastic body in arbitrary curvilinear 
coordinates and tensor form. The components of displacement 
and of the stress tensor are expressed in terms of these potentials, 
and it is shown that the total number of independent components 
of the potentials is reducible to three. The tensor equations are 
specialized to orthogonal curvilinear coordinates and expressions 
derived for the “‘physical’’ components of displacement and stress 
in terms of the stress functions. The method is compared with the 
equations of Galerkin and Papkovitch-Neuber. 

On the Atomic Theory of Elasticity. Kun Huang. Royal 
Society (London), Proceedings, Series A, Mathematical and Physi- 
cal Sciences, Vol. 203, No. 1073, September 22, 1950, pp. 178-194 
14 references. 

A general scheme was developed to illustrate the theories of 
lattice dynamics without specific assumptions concerning atomic 
interactions. The peculiar difficulties of the scheme are investi- 
gated, and a new approach is presented to the discussion of the 
representation of the complete stresses and of potential energy of 
a homogeneous deformation of an arbitrary reference configura- 
tion. This new technique assumes that only the anisotropic 
stresses in the reference configuration can be explicitly repre- 
sented. When the condition that these stresses vanish is intro- 
duced, the elastic constants can be determined if the remaining 
stress vanishes also. The reliability of the method is illustrated 
for the case where each lattice point is a center of symmetry. 

The Dirichlet Problem: Bounds at a Point for the Solution and 
Its Derivatives. Clair G. Maple. Quarterly of Applied Mathe- 
matics, Vol. 8, No. 3, October, 1950, pp. 213-228, illus. 8 refer- 
ences. 
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An investigation of the Dirichlet problem in a Euclidian y. 9 Quencl 
space Ey. It is assumed that the solution has already beg e Photoela: 
cated on a hypercircle in function space by means of the WE erly of A 
ethod of Prager and Synge. A method is derived for deter. M311, illus 
mining the bounds for the mean value of the solution at an j 4 Develc 
terior point and for the derivatives of the solution at that point, He based oF 
Bounds are also determined for the normal derivative on a poin; careful r 
1 plane face. The prot 
Analysis of Stress-Strain-Time Relations from the Engineer. jn the c 
ing Viewpoint. F. R. Shanley. The RAND Corporation, Re. perivati 
rt No. P-68, March 4, 1949. 39 pp., illus. 27 references, these re: 
Development of stress-strain diagrams for various loading derived 
histories by a step-by-step process in which elastic action is as method 
sumed to be instantaneous and reversible. Plastic action js process : 
ssumed to occur at constant stress as a function of stress, time cylinder 
the extent of plastic straining. The plastic flow curves ar stresses 


to be the correct basis for analyzing stress-strain-tim 
lationships that are affected by loading rate, temperature, an 
bined stress conditions. Shearing stresses have no effect or 
istic action. The use of the octahedral shearing stress as Heat 
sis for the theory of stress-strain relationships appears to by 


ships it 
stionable; the actual planes of slip under various conditions Engine 
combined loading should be determined. A few practica O84 i 
mples illustrate the engineering applications of the theory i An « 

The Influence of Stress on Corrosion. II. Julius J. Harwood three ii 
sion, Vol. 6, No. 9, September, 1950, pp. 290-307, illus auid fl 
re ferences. 
Thermoelastic Stress Around a Cylindrical Inclusion of Elliptic proces: 
Cross Section. Raymond D. Mindlin and Hilda L. Cooper duid fl 
rnal of Applied Mechanics, Vol. 17, No. 3, September, 1950 tive di 
pp. 265-268, illus. 8 references. tk 
rhe two-dimensional equations of thermoelasticity are solved 
for the case of a uniform temperature change of an infinite 
lium containing a cylindrical inclusion of elliptic cross section 
[he problem is treated as one of plane strain in elliptic 
coordinates, and the solution is given in closed form. Formulas B ‘ 
d curves show the maximum values of various components of wr 
stress at the interface between the inclusion and the surrounding " 
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Quenching Stresses in Transparent Isotropic Media and the 
Photoelastic Method. R.C.O’Rourke and A. W. Saenz. Quar- 
terly of A pplied Mathematics, Vol. 8, No. 3, October, 1950, pp. 303 
3] 1, illus. 6 references. 

Development of a mathematical theory of residual stresses 
hased on a simple model of the quenching process and using a 
careful reinterpretation of the classical theory of thermal stresses. 
The process reduces to the inversion of Abel’s integral equation; 
in the cylinder the residual stresses are assumed to be elastic. 
Derivation of exact methods for showing the elastic nature of 
these residual stresses justifies this assumption. Formulas are 
derived which indicate the applicability of the photoelastic 
method to the study of quenching stresses. The results of this 
process are useful in locating exposed tension regions in quenched 
evlinders and spheres and in obtaining rough ideas of the residual 
stresses in nontransparent polycrystalline materials. 


Thermodynamics (18) 


Heat Transfer, Mass Transfer, and Fluid Friction Relation- 
ships in Turbulent Flow. Thomas K. Sherwood. J/ndustrial and 
Engineering Chemistry, Vol. 42, No. 10, October, 1950, pp. 2077 
9084, illus. 24 references. 

An outline of the theory and experimental data relating the 
three interphase transfer processes; and a review of the nature of 
fluid flow in pipes and the concepts of molecular diffusion, turbu- 
lence, and eddy diffusion. The theory is applied to the overall 
process of transfer between the wall of a pipe and the turbulent 
juid flowing through the pipe. A comparison of the representa- 
tive data on the three processes illustrates their basic similarity 
ind the simplicity of the relationships between them. 


Water-Borne Aircraft (21) 


Hydrodynamic Properties of Planing Surfaces and Flying 


Boats. N. A. Sokolov. (Tsentral’nyi Aero-Gidrodinamicheskit 
Institut, Leningrad, Trudy No. 149, 1932, pp. 1-39.) U-.S., 
V.A.C.A., Technical Memorandum No. 1246, October, 1950. 
58 pp., illus. 2 references. 

Short Flight-Test Development. S. G. Marshall. Flight, 
Vol. 58, No. 2180, October 5, 1950, pp. 374-376, illus. Refine- 


ments in design and construction in the Short Sealand and Short 
Sturgeon which resulted from an extensive flight test program. 

Development of the Princess, The Building of the Aircraft. 
E. Goodenough. New Slipway (Saunders- Roe Ltd.), Vol. 1, No. 
6, October, 1950, pp. 2-5, illus. 

Lateral Deformation of a Ship of Uniform Skin Floating on 
Water; A Suggested Method of Solving an Integral Equation. 
Seinen Yokota. Japan Society for Applied Mechanics, Journal, 
Vol. 3, No. 17, May, 1950, pp. 104-107, illus. In English. 

The problem is one of the elasticity of a ship under water pres- 
sure and with forces and couples at the end. The ship is of 
arbitrary cross section and without supporting members. The 
equation of equilibrium is developed for the cross section before 
the stress is applied. This equation can be solved by developing 
the unknown function in a power series according to Taylor’s 
theorem. The solution reduces to one equation of absolute 
terms with an unknown moment M. The integrals are derived 
for the corrections due to supporting beams or pillars in the cross 
section. 

Water Stability Tests on Saro 37 Fitted with Shetland Hul 
Bottom Wing Tip Floats and Tail. I. W. McCaig. Gt. Brit. 
Aeronautical Research Council, Current Papers No. 3, 1950. 16 
pp., illus. 1 reference. British Information New 
York. $0.35. 

Investigations to determine the water-stability limits over a 
range of weights and c.g. positions. The change from the $.37 
to the Shetland-type tail has little or no effects on the stability 
limits, but the Shetland tail is more effective at take-off and gives 
a higher attitude over the hump. Altitude, acceleration, and 
elevator angle during take-off and landing were plotted against 
water speed to obtain the stability limits. In water tests, han- 
dling was satisfactory with c.g. normal at 120,000 lbs. weight; with 
c.g. forward it was difficult to avoid lower limit porpoising; with 
c.g. aft, there was a tendency to bounce. Moving the c.g. for- 
ward lowers the trim and upper limit while the lower limit and the 
bounce porpoising limit remain almost unchanged. Moving the 
c.g. aft raises both the upper limit and trim; the lower limit is 
unchanged. 


Services, 
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Wind Tunnels (17) 


Note on the Interference on a Part-Wing Mounted Sym- 
metrically on One Wall of a Wind-Tunnel of Octagonal Section. 
H.C. Garner. Gt. Brit., Aeronautical Research Council, Current 
Papers No. 5, 1950 (March 6, 1947). 28 pp., illus. 5 refer- 
ences. British Information Services, New York. $0.65. 

Method of determining the interference in an octagonal wind 
tunnel in the form of an upwash angle at any point on the plan 
form of a part-wing due to a system of images (combination of 
horseshoe vortices) corresponding to any given lift distribution. 
Two factors in the upwash velocity are considered: the velocity 
induced at points along the line of the bound vortex, and the 
velocity variation in the direction of the undisturbed stream. 
The calculations for the interference in the N.P.L. 9- by 7-ft. 
tunnel are tabulated. The chordwise variation of the upwash 
angle is practically linear; the total upwash angle along any 
chord may be represented as a local uniform incidence added to a 
superposed curvature of flow. The octagonal tunnel produces 
more upwash than a rectangular tunnel near the wall where the 
part-wing is mounted. The interference is appreciable in the 
root-section of the wing being examined. 

Problems in Shock Reflection. California Institute of Tech- 
nology, Guggenheim Aeronautical Laboratory, Contract No. 
W33-038 ac-1717 (11592), Final Report, 1949. 55 pp., illus. 9 
references. 

Experimental studies on the reflection of shock waves from 
boundary layers. Preliminary work showed that the GALCIT 2- 
by 20-in. transonic wind tunnel would have to be modified to 
obtain adequate results in shock reflection tests. The dimensions 
of the test section were changed to 4- by 10-in., and the length 
was increased from 36 in. to 48 in. The new test section is 
equipped with a flexible nozzle, and traversing equipment has 
been installed. Test-section Mach Numbers range from 1.10 to 
1.50. A second flexible nozzle section at the diffuser entrance 
acts as a second throat during supersonic operation and as a 
speed control during subsonic operation. A qualitative analysis 
of the propagation of a weak wave in a rectilinear supersonic 
stream where the Mach Number of the undisturbed stream varies 
only from streamline to streamline is presented for the cases 
where the waves are sufficiently weak to permit use of the 
linearized “‘Mach wave’’ concept. Mathematical expressions 
were derived for the transmission-reflection phenomenon in 
general. 

University of Michigan 8 < 13 Inch Intermittent-Flow Super- 
sonic Wind Tunnel. L.C.Garbyand W.C. Nelson. Michigan, 

University, Aeronautical Research Center, External Memorandum 
No. UMM-59, June, 1950, 31 pp., illus. 3 references. 

A vacuum-type wind tunnel that establishes operating poten- 
tial by evacuating a 13,000-cu. ft. vacuum tank and utilizing the 
pressure differential between the atmospheric air storage bag and 
the tank to set up supersonic flow in the test section. The tunnel 
is of closed-circuit design to facilitate air drying and cleaning. 

The Development and Performance of Two Small Tunnels 
Capable of Intermittent Operation at Mach Numbers Between 


0.4 and 4.0. Walter F. Lindsey and William L. Chew. U.S., 
N.A.C.A., Technical Note No. 2189, September, 1950. 105 pp., 


illus. 27 references. 

N.A.C.A.’s Hypersonic Wind Tunnels. Gilbert C. Close. 
Aviation Age, Vol. 14, No. 4, October, 1950, pp. 32, 33, illus. 

Supersonic Research. Smith J. DeFrance. The Pegasus, 
Vol. 16, No. 3, September, 1950, pp. 1-5, illus. The 10- by 14-in. 
supersonic wind tunnel and the supersonic free-flight wind tunnel 
at N.A.C.A. Ames Aeronautical Laboratory for research at 
speeds up to Mach 7. 

The Automobile ... Moving People Through Air; Aerodynamic 
Characteristics of American Passenger Cars. L. H. Nagler and 
Kenneth Razak. SAE Quarterly Transactions, Vol. 4, No. 4, 
October, 1950, pp. 530-541, Discussion, 541-545, illus. 8 refer- 
ences. 

Experiments on the air drag of 11 American automobiles in a 
wind tunnel; description of the 7- by 10-ft. single-return, closed- 
throat wind tunnel at the Universi.y of Wichita. 

Research in Supersonics at Princeton University. S. M. 
Bogdonoff. Instrumentation, Vol. 4, No. 6, 1950, pp. 26-28, illus 


Design and operation of the 4- by 8-in. variable-density super- 
sonic blow-down wind tunnel at Princeton University which can 
simulate full-scale flight at Mach Numbers of 1.5 to 5.0, and alti- 
tudes from sea level to 80,000 ft. 
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TYPICAL APPLICATIONS 


Thermostatic devices 
Pressure controls 
Hydraulic mechanisms 
Valves 

Shaft seals 

Recording instruments 


As expansion chambers — 
and many more uses. 
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best. You are relieved of all production 
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in personnel and equipment. You can 
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Our engineers will gladly help you 
in designing what you require—work 
with you confidentially if you wish. 

Find out how you can make savings 
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Introduction to the Transfer 


of Heat and Mass 


By E. R. G. Eckert. 
McGraw-Hill Book Company, 
Inc., 1950. 284 pp., illus., tables, 
diagrs. $4.00. 


New York, 


The phrase ‘Introduction to”’ usually 
connotes coverage of basic physical 
processes and laws together with a 
presentation of existing fundamental 
knowledge. However, there are sec- 
tions of E. R. G. Eckert’s revision of 
his original German text where this 
scope is far exceeded. By providing a 
different method of attack for con- 
vection problems, The Transfer of Heat 
ud Mass will open new vistas to the 
mechanical, aeronautical, and chemical 
engineers concerned with heat transfer. 


he author, an experimental engineer 
and scientist with the Air Materiel 
Command at Wright Field and a con- 
sultant to the N.A.C.A., is actively 
engaged in heat-transfer work, especi- 
ally in the field and techniques of inter- 
ferometric studies. Fortunately, he has 
included many results of his own re- 
searches. 


Of the four main subdivisions of the 
book, two—those dealing with heat 
transfer by convection and transfer of 
mass—are outstanding; as a matter of 
fact, almost two-thirds ef the text is 
devoted to the former. Because of the 
unusual, although thoroughly worth- 
while, preponderance of convection 
data, coupled with its unique manner of 
presentation, the work is not ideally 
suited as a standard classroom text. 
Nevertheless, its excellence as a refer- 
ence for a graduate course in heat 
transfer cannot be questioned. 


Departing from the usual scheme of 
separate consideration of particular 
problems in forced-convection heat 
transfer, Eckert prefers the broad 
approach afforded by boundary-layer 
theory and argues that most of the 
conductive heat transfer occurs in this 
layer. The convective section is pri- 
marily interested in the study of in 
compressible fluids and applies the von 
Karman-Pohlhausen method of solu- 
tion. The justification for the use of 
approximate theory is the good agree- 
ment with experimental results or 
exact solutions. Such calculations pro- 


vide mathematical simplicity and are 
possible in many cases where exact 
solutions are not as yet known. 


— BOOKS % 


It is interesting to note that the pro 
files selected by the author are of either 
cubic or quadratic form, rather than the 
traditional quartic of the Pohlhausen 
method. Whereas the end results 
i.e., the skin friction and heat trans- 
ferred—amay compare favorably to 
known values, they are relatively in- 
sensitive to the form of profile chosen. 
Thus, Eckert fails to point out that the 
calculated temperature and _ velocity 
distributions may be far from accurate. 

Because of the aerodynamicist’s re- 
newed interest in the laminar boundary 
layer, it receives intensive study. 
The analysis of turbulent heat exchange 
is based on Reynold’s analogy and its 
extension by Prandtl, G. I. Taylor, and 
von Karman, wherein the concepts of 
the laminar sublayer and buffer layer 
are introduced. Heat transfer in high- 
speed gas-dynamic flow treated 
summarily, no mention being made of 
the monumental works of Crocco, 
Brainerd, and Emmons, and von Kar- 
man and Tsien along these lines. 

A salient feature of this discussion is 
the extremely coherent manner in which 
Eckert demonstrates how nicely theoret- 
ical results can lead to empiricisms 
and similarity cases. The text is 
replete with these relations, reinforced 
by corresponding experimental curves 
and data. While no student problems 
appear, illustrative examples are gen- 
erously distributed. 

The treatment of the conduction and 
radiation sections is for the most part 
routine and naturally cannot be com- 
pared to the definitive work of Jacob. 
Simple unsteady-state theory is covered, 
and, in this respect, the paragraphs on 
regenerator calculations by Hausen’s 
method cannot be found elsewhere. 
As is the case throughout the text, plane 
surfaces, tubes, and circular cylinders 
are the basic configurations investi- 
gated. 

Although the final section presents 
the laws of mass transfer only for the 
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exchange of water vapor between air 
and bounding surfaces, it forms an 
excellent basis for advanced reading. 
In keeping with the previous chapters, 
it introduces the idea of a mass-transfer 
boundary layer, showing the analogy 
to a heat-transfer process where the 
heat is transported by conduction 
through the thermal boundary layer and 
outside it by convection. Here again, 
the modus operandi represents an in- 
novation. 

Even though the subject matter is 
not treated exhaustively, a complete 
bibliography indicates the source of 
alltheory. Unfortunately, many of the 
references are to untranslated German 
articles that are difficult to procure. 

In addition, a large appendix of 
property values, compiled by Robert 
M. Drake, Jr., is included, but no 
indication of how these values were 
found is given. 

The clarity of notation and language, 
combined with the simplicity of ap- 
proach, makes The Transfer of Heat and 
Mass a welcome addition to the litera- 
ture. Indeed, because of the inclusion 
of the boundary-layer analysis, it is a 
successful complement to present knowl- 
edge. 

Dr. ROBERT F. BRODSKY 
Scandia Corporation 


Ailes Naturelles et Vol Humain 
(Natural Wings and Human Flight) 


By Emile Mollard. With an In- 
troduction by M. R. Thiry. 
Paris, F.-Louis Vivien, 1950. 
58 pp., diagrs. 335 fr. 


Into this short work M. Mollard has 
condensed three books. The first is a 
simple, though comprehensive, treat- 
ment of the general problems en- 
countered in the search for an under- 
standing of natural flight. The second 
is a careful, detailed approach to further 
knowledge, based upon a logical specula- 
tion. The third is a suggested method 
of testing this logic by what might be 
called the synthetic approach. 

In a noteworthy introduction, M. 
Thiry explains the personal interest that 
the work inspired. He stresses the 
value of the simplicity, enthusiasm, 
intuition, and thoroughness that Moll- 
ard so amply displays in the work. It 
is pleasant to hear from a person of 
M. Thiry’s standing a word in defense 
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of qualities like enthusiasm and intyj 


- : spanwise 
tion. Excessive formalism in engineer 
ing and scientific papers is all too com. 

mon. We have been so long tied 4 shat ae 
the immediate demands of production Slomeve 
and so influenced by the scientifi diz 
philosophy of S. Mill that we tend forty 
to neglect the role of speculation jy) 


scientific advance. Whewell, in hj 
Philosophy of the Inductive Sciences 


disc, wh 
at a low 


published in 1840, emphasizes the through 
necessary role of such logically cop. the 
structed organizing ideas. emergin 

M. Mollard differs from previous met wi 
workers in the insect wing theory ig plored 
two important respects. In the past nan’s S 
thinkers and experimenters have as flow at 
sumed a_ relatively simple wing light uy 
Various airfoil sections, both rigid and channel 
nonrigid, have been studied. Their them t 


surface has been understood to by that de 
smooth and their elasticity subject t The 
uniform flexure. M. Mollard, however 


dealing 

evidently belongs to that school of tional 
thought which assumes that until the probler 
contrary is proved every detail of a Few W 
natural organism has a purpose. By § have e 
acting on this line of thought, it I their v 
becomes apparent that every structural other 
detail of the wing must be examined. & splendi 
The first detail so examined is the ® of von 
main frame of the wing. Under micro. @ glu in ( 


scopic examination the lacy-looking BB feld o 


frame would astonish many designers The p 
with its rugged appearance. There @ apprec 
are three main spanwise beams (ner- been ( 
vures). These are interconnected by peret 
short interbeam ribs of which only a few # and a 
are chordwise. The whole structure, BB direct! 
connections, and wing covering are standi 
elastic. The main beams are not I he 
driven simultaneously, according to hearir 
Mollard. work 


This latter consideration brings him 
to an ever-recurring theme in natural 
fight studies—namely, the polyphase 
distribution of mechanical energy in an § 
elastic system. In brief, he treats § 
this energy moving out through these § The | 
wing beams just as an electrical engineer : 
treats the electrical energy moving in a i 


network problem in alternating current. J 
Its polyphase nature is caused by the ‘ pe 
lag between the energy impulses to the $5 
three wing beams. He points out the J | 
general similarity between the bird wing § Th 
and that of the insect. In doing so, ® the 1 
he notes that the trailing edge of the B vious 
inboard wing panel in the two-winged B dust; 
insect and of the second wing in the four- B® it to 
winged insect is well out of phase with cepti 
the leading edge. This late arrival | proc 
of energy gives the same effect as a J put 1 
sudden flap deflection would on a con- @  taler 
ventional aircraft. Its net effect on a @ arly 
flapping wing would be to help the up- BS his 1 
stroke while increasing the lift in that valu 
period. to t 

His second departure from con gage 
ventional insect-wing analysis would ning 
hardly be startling if the matter had acti 
not been so long ignored. It has long T 
been known that the insect wing has a The 
pronounced zig-zag section. The depth pres 


of the spanwise channels thus formed is [ grot 
often greater than one-seventh the ; cred 
span. Mollard asks the question, @ and 
“Why this profile?” He courageously wor 
makes the assumption that these chan The 
nels direct the airflow in a generall\ fine 
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spanwise direction which curves off 
toward the trailing edge as it approaches 
the tip. We usually resist suggestions 


| that do not fall in with our past learning. 


However, a few experiments with a 
9in, diameter steel disc vee grooved 
at forty-thousandths apart throws in- 
teresting light on this suggestion. This 
disc, when impinged upon by an air jet 
at a low angle of incidence and rotated 
through 90°, shows a sharp difference 
in the intensity and character of the 
emerging stream. We are no doubt 
met with another of these little-ex- 
plored boundary-layer effects. Mag- 
nan’s smoke-trace studies of the air- 
flow about insect wings throw little 
light upon the action of these spanwise 
channels, and we may therefore add 
them to the ever-growing list of things 
that demand further study. 

The third part of the book, that 
dealing with the synthetic or construc- 
tional method of approach to such 
problems, is highly to be commended. 
Few writers or workers in this field 
have ever published sufficient detail of 
their work to allow its duplication by 
other workers. Mollard does here a 
splendid job comparable with the work 
of von Holst in Germany and Jordano- 
gluin Greece. Additive progress in this 
field obviously depends on this detail. 
The promise of the method can best be 
appreciated if we consider what has 
been done in chemistry and medicine. 
Here the construction of new compounds 
and artificial organs not only serves 
directly but aids also in our under- 
standing of their natural counterparts. 

I hope we may have the pleasure of 
hearing again from M. Mollard as his 
work progresses. 

L. G. FitzPATRICK 
FitzPatrick Company 


The Theory and Practice of Industrial 
Research 


By David Bendel Hertz. New 
York, McGraw-Hill Book Com- 
pany, Inc., 1950. 385 pp., figs. 
$5.50. 


This book is avowedly devoted to 
the reduction of well-known and ob- 
vious inefficiencies in the area of in- 
dustrial research. The author believes 
it to be self-evident that research is sus- 
ceptible to major improvement by a 
process of logical planning that will not 
put undue restrictions upon the creative 
talents involved. The result is a schol- 
arly tome, which falls short of proving 
his thesis but which undoubtedly is a 
valuable tool that can be of great aid 
to those who are, or expect to be, en- 
gaged in the trying occupation of plan- 
ning and directing industrial research 
activities. 

There are 14 chapters in the book. 
lhe first four are devoted to the 
presentation of the ‘‘theoretical, back- 
ground, and analytical material on 
creative mentalities, problem solving, 
and scientific method’’—in simpler 
words, the what and why of research. 
The remaining ten chapters are con- 
fined to the more prosaic aspects of the 


BOOKS 


subject, such as program planning, 
economics and budgeting, research re- 
ports, facilities, patent policies, and 
internal and public relations. The 
author suggests that the pragmatic 
material of the last ten chapters can be 
useful without the absorption of the 
philosophical content of the first four. 
He is probably correct, though he is 
obviously going to be disappointed if his 
first four chapters are not studied care- 
fully by his reading public. 

Every well-prepared book (and this 
one is well prepared) reveals a good deal 
about its origin. To the reviewer, this 
volume appears to be the most complete, 
thorough, conscientious, critical review, 
to date, of the literature on the indus- 
trial research process. It is an ex- 
tremely careful recapitulation and anal- 
ysis of library material, rather than 
an exposition of personal experience 
and individual thought. As such it has 
a real value but necessarily has certain 
drawbacks, particularly in the manner 
of presentation. One detects an air of 
scholasticism and finds the author 
unduly erudite, pedantic, and argu- 
mentative, even before anyone has 
started an argument. He is defending 
a thesis before a critical faculty that 
actually would not exist if he did not 
go to the trouble of synthesizing it. 
This criticism (if that is what it is) is 
applicable chiefly to the first four chap- 
ters, which deal with the philosophy 
of truth, human thought, and the re- 
search function. These chapters con- 
sist primarily of references, quotations, 
and obeisance to authority. They are 
replete with the special pseudo words 
of the John Dewey school of philosophy 
—“‘suprasensible,”’ ‘‘felt difficulty,’’ “‘in- 
sightful.”” There is a lot of material 
there that every good researcher really 
should absorb, but the author has made 
the absorption unnecessarily difficult. 
He could have been twice as effective 
with half as many words—if he had 
moved well away from the library for a 
while and then said what he wanted to 
say in his own way. 

Now that the reviewer has dispensed 
with a possibly pettish reaction to the 
presentation he should proceed to the 
more constructive part of his job and 
tell what is in the book—particularly 
in the last ten chapters. Though 
it is unsportsmanlike (the lazy man’s 
approach) he can best do that by listing 
the chapter titles, which are: The Back- 
ground of Research in Industry; Re- 
search Projects and Programs; The 
Magnitude of Research Projects and 
Programs; The Organization and Ad- 
ministration of Research Personnel; 
Research Economics and Budgeting; 
Internal Relationships in the Research 
Group; Formal and Informal Research 
Reports; Research Facilities—Labora- 
tory Design, Research Tools, and Auxil- 
iary Services; Patent Policies in Re- 
search; and External Relationships of 
the Research Department. 

This material is of real value. It is 
the distilled essence of the best thinking 
and experience of many people in re- 
search planning and mangement, as 
reported in previous literature. The 
reviewer found the chapter on Organiza- 
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tion and Administration of Research 
Personnel to be particularly good. 
Others may find just the answers they 
are looking for in Research Economics 
and Budgeting, or perhaps they will be 
especially interested in the-contents of 
Patent Policies. 

It is all worth-while reading, and it 
should be kept on a handy shelf for 
reference. The bibliography ex- 
tensive, and footnotes and cross refer- 
ences abound. It can serve as a guide- 
post to extensive collateral reading. 
The author obviously feels that in- 
dustrial research can be greatly im- 
proved by increased planning and 
applying of managerial formulas. The 
reviewer is skeptical as to the extent 
of possible improvement and _ believes 
that many readers will also react that 
way, but that does not detract from the 
virtue and value of the basic material. 
There is no question that the planning 
for and direction of research organiza- 
tions can be improved to a considerable 
degree and that the material in this 
volume can contribute substantially 
to such progress. 

Dr. C. C. FURNAS 
Director, Cornell Aeronautical 
Laboratory, Inc. 


Structural Plastics 


By H. C. Engel, Charles B. Hem- 
ming, and H. R. Merriman. 
New York, McGraw-Hill Book 
Company, Inc., 1950. 301 pp., 
figs. $4.50. 


This book is written for the chemists, 
physicists, structural engineers, de- 
signers, and materials engineers who 
are working with and developing struc- 
tural plastics. It should assist any 
of the above by introducing to him the 
phases of the problem with which he is 
unfamiliar. 

The authors call attention to the 
tremendous increase in the use of syn- 
thetic plastics in the past decade and to 
the lack of achievement of a sound 
position for them as materials for load- 
bearing structures because of inherent 
structural shortcomings, fabrication dif- 
ficulties, and general ignorance of their 
limitations. 

Attention is called to progress that 
has recently been made in developing 
new materials and fabricating processes 
to overcome these difficulties. The 
authors give much valuable information 
on the composition, design, manufac- 
ture, and physical properties of the 
structural plastics now in use. 

The general scope of the book may 
be judged by the following chapter 
headings and remarks. 

(1) Theoretical Aspects 
Polymeric Substances—This chapter 
considers the constitution of high 
polymers, intra- and intermolecular 
forces, molecular weights, investigation 
of materials, and the effects of chemical 
and constitutional characteristics upon 
the properties of high polymers. 

(2) Resins Utilized in Structural 
Plastics—The structure, general be- 
havior, preparation, and properties of 
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phenolformaldehyde, urea-formalde 
hyde, polymerizing-thermosetting, and 


related resins (the ‘“‘phenoplasts,’’ ‘‘ami- 
noplasts,’’ and ‘‘contact’’ resins) are 
discussed. 

(3) Reinforcing iterials.—The 
structural characteristics plastic ma 
terials are determined partly by the 
individual properties of the resins or 
binding materials and, to a_ greater 


extent, by the properties 
ing medium. This chapter « 
properties of the cellulose fibers (both 
natural and artificial), glass and as 
bestos fibers, and fibrous sheet materials 
such as paper and fabric 

(4) Laminated Plast Chis chap- 
ter summarizes informati pertaining 
to composition, manufacture, utiliza- 
tion, and structural properties of lami- 
nated plastic materials 

(5) Low-Pressure Molding.—Perti- 
nent information is given regarding the 
principal uses of this basic new process, 


the reinforce 
msiders the 


the materials used, their preparation, 
tooling and equipment required, and 
the process of molding in the pressure 
range of 0-300 Ibs. per sq.i1 

(6) Sandwich Constructions.—This is 
the longest chapter in the book and 


offers considerable information on the 


following items: core, face, edge 
banding and insert materials, and ad 
hesives; flexural, column, and shear 
characteristics; miscellaneous design 


and service considerations 
tions of sandwich materials 

(7) Structural Adhesives.—A 
description is given of the various com- 
mercial adhesives now in use including 
the urea, melamine, phenol, and resor 
cinol formaldehydes; th lymerizing- 
thermosetting adhesives und special 


ind applica 


brief 


adhesives for metals and glass. The 
structural bonding of metals (procedure 
and strength characteristics) is also 
covered. 

(8) Radomes and Microwave Win 
dows.—Various aspects of the radome 
design problem are briefly covered. 


The requirements of the antenna cover, 
its physical form, and the relationship 
between the electrical, structural, and 
production problems are discussed. 
The four basic radome solutions are 
listed, and a simplified de procedure 
is given. 
Appendix I—Test M 

line is given of the purposs 
test specimens, procedure, dat 


An out 
apparatus, 
required, 


and results and calculations for the 
following tests: crushing umn com- 
pression, flexure, simple beam creep, 
and fatigue tests for sandwich ma 
terials; block shear test idhesives ; 
single and double shear tests of metal 
to metal bonds tested in tension; and 


compression shear tests of honeycomb 


cores. 


Appendix II—Derivati Optimum 
Face-Thickness Ratio Sandwich 
Panels.—Formulas are derived for the 
ratio of face thickness to total thickness 
of the panel, which will give a panel 


of minimum weight under column 
loading (see Chapter 6 

A ppendix III—Partial L 
Trade Names and Suppliers—Numerous 
curves, figures, and tables are given 
throughout the volume to show perti- 
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nent data and characteristics of the 
materials discussed. Each chapter ends 
with an extensive list of references 
R. O. 
Research Engineer 
Lockheed Aircraft Corporation 


The Theory and Design of Gas 
Turbines and Jet Engines 


By E. T. Vincent. New York, 
McGraw-Hill Book Company, 
Inc., 1950. 606 pp., figs. $7.50. 


This book is almost entirely concerned 
with the thermodynamic and _ fluid 
dynamic problems associated with gas 
turbines. Only a minor amount of in 
formation on mechanical design, com 
bustion, materials, and regenerators is 
included. The book was written for the 
stated purpose of interpreting the gas 
turbine technical literature that is avail 
able in language that would be familiar 
to the mechanical engineer. It is in 
tended to be a textbook for senior stu 
dents in the mechanical 
course. 

The first two chapters are devoted 
to a short review of the thermodynamic 
principles and gas-flow fundamentals 


engineering 


that are used later. A chapter then 
follows which describes and defines 
the various propulsive efficiencies in 


connection with jet engines. The next 
three chapters examine briefly possible 
power-plant cycles, the cycle used by 


the turbojet engine, and the cycle 
used by the turbopropeller engine 
These are followed by a short de 


scription of the overall performance 
characteristics of gas-turbine power 
plants. Typical  gas-turbine power 
plants are then discussed. In addition 
to the usual aviation gas turbines, the 
Elliott and Allis-Chalmers stationary 
gas-turbine power plants are explained 
The remainder of the book, with the 
exception of short chapters on com 
bustion chambers, fuel systems, fuels, 
materials, and regenerators, is devoted 
to the development of the design 
theories of compressors and turbines 
The centrifugal compressor, the axial 
flow compressor, and the axial-flow 
turbine are each considered in two 
chapters. The first of these chapters 
deal with ‘“‘theorv,” and the second 
with design of the component. A 
minor bit of mechanical design is in- 
cluded which is too abbreviated to be 
useful. 

There is considerable duplication 
and. overlapping of material presented 
in the various chapters of the book. 
This was intentional on the part of the 
author since presentation of the ma 
terial in this manner “‘tends to impress it 
on the average student’s mind better 
than a concentrated presentation at 
only one point.” 

Because of this duplication of ma 
terial and the partial presentation of 
analyses at several different points, this 
book is not recommended as a reference 
work gas-turbine design. The 
theoretical developments are overlap- 
ping, scattered, and choppy so _ that 
there are several possible locations to 
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refer to any given development. The 
design numbers, which» have been 
derived from experimental testing, are 
likewise scattered throughout the book 
and are not necessarily close to the 
development of the theory with which 
thev are to be used. In addition, there 
is a lack of consistency in the symbols 
and terms used in the different portions 
of the book which discourages easy 
reference. 

It is this reviewer’s opinion that 
repetition should be avoided in a text 
book in order that material be presented 
as concisely and in as straightforward 
a fashion as possible. The repetition 
that is necessary for impressing it on the 
average student’s mind can be made 
part of the classroom presentation. 
This book would, therefore, be most 
suitable for persons who were in the 
same position as the author stated his 
to be—‘‘thrust into this new subject 
without notice and with little back- 
ground other than that experience 
gained with superchargers, turbosuper 
chargers, and reciprocating internal 
combustion engines.”’ It would  ap- 
pear to be most suitable for engineers 
remote from the gas-turbine field, who 
wish to obtain, by their own efforts, 
the general understanding of the gas 
turbine 

QO. E. RODGERS 
Manager 
Development & Research Engineering 
Aviation Gas Turbine Division 
Westinghouse Electric Corporation 


Industrial Accident Prevention 


By H. W. Heinrich. 3rd Ed. 
New York, McGraw-Hill Book 
Company, Inc., 1950. 470 pp., 
illus. $5.00. 


Industrial Accident Prevention is a 
classic in its field. The author, H. W. 
Heinrich, Assistant Superintendent, En 
gineering and Inspection Division, The 
lravelers Insurance Company, has 
had more than 35 vears’ experience in 
industrial safety work. He is a recog- 
nized authority on safety and has often 
been a featured speaker on accident 
prevention. 

Heinrich has combined, in nicely 
balanced proportions, the theoretical 
basic philosophy of accident prevention 
and practical ‘‘how-to-do-it’’ recipes. 
rhe book is highly readable and is an 
ideal choice for the executive or super- 
visor who wants to learn just how he 
can improve safety in operation. 

Successful accident prevention work 
follows sound engineering principles: 

Organize your plan of action, (2) 
find the facts, (8) analyze them, (4) 
select the remedy, and (5) apply the 
remedy. 

One by one he takes the reader 
through each of these steps and shows 
just how to organize and follow through 
a successful safety program. 

That the author’s approach to acci- 
dent prevention problems is intensely 
practical may be best illustrated by his 
example of the parent who observed his 
voungster holding a giant firecracker 
and a lighted punk. The child may 
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have inherited reckless tendencies, the 
local laws controlling sale of fireworks 
may be ignored or nonexistent, byt 
prompt parental action is the bes 
immediate solution to the problem a 
hand. 

The basic cause of any accident js 
shown to be either an unsafe act or an 
unsafe condition. Since most accidents 
are caused by unsafe acts, propor. 
tionally greater emphasis is given to 
this subject in the discussion of ‘‘Cor. 
rective Action.” 

A new feature of the Third Edition 
is ‘‘Formula for Supervision,” an analy. 
sis of the art of controlling the per. 
formance of persons. 

Chapters on guarding, personal pro- 
tective devices, illumination and vision, 
and occupational diseases provide a 
wealth of useful material that can be 
used directly or as a basis for solution 


of individual problems. 

The author is a strong proponent of 
the theory that directed accident costs 
are on the average four times as great 
as direct compensated costs. Some 
of the items he cites as ‘hidden’ 
charges do not agree with the thinking 
expressed in a recent study made by the 
National Safety Council, but difference 
of opinion makes horse racing. Even if 
the four-to-one ratio is liberally dis- 
counted, it still stacks the indirect 
cost of industrial accidents up to a 
sizable figure. The man who wants to 
cut these costs in his operation will find 
Industrial Accident Prevention a valuable 
cuide. 

Joun A. O'DONNELL 
Superintendent, Industrial Safety 
American Airlines, Inc. 


The Assisted Take-Off of Aircraft 


By Rear Adm. Calvin M. Bolster. 
(James Jackson Cabot Fund 
Publication No. 9.) Northfield, 
Vt., Norwich University, 1950. 
71 pp., illus., diagrs. $1.00. 


Like its useful predecessors, this 
lecture brings together a considerable 
amount of information on a subject 
about which little information has been 
available. The choice of the lecturer 
was a particularly happy one, since 
assisted take-off has been a problem 
to naval aviation since the early days 
of flying and only a Navy man could 
do justice to certain aspects of its 
development. Admiral Bolster’s direct 
association with catapult and _jet- 
assisted take-off research and de- 
velopment fits him particularly for the 
job of telling about it, and his discussion, 
which is primarily from the engineer's 
point of view, makes this an especially 
useful contribution. 

The earliest use of assisted take-off 
was made with rockets, but without 
benefit of stress analysts or aerodynami- 
cists, and the record says that the 
Chinese inventor and his machine 
“disappeared in a blinding flash of 
fire and smoke.’ This was in the 
thirteenth century. In 1904 (not 1903) 
the Wright Brothers used a catapult, 
and the Navy used a compressed-air 
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catapult in 1912. Another form of 
assisted take-off is the high-speed 
aircraft carrier, Still another form, the 
“air carrier,’ was used by the British 
in the pick-a-back airplane in 1936, by 
the Navy in the fighter-carrying airships 
“Akron”? and “Macon,” and today in 
the take-off in the air of the supersonic 
Air Force X-1 from a B-29 bomber. 

The need for extra thrust at take-off 
by rockets was foreseen by both the 
Air Force and the Navy before World 
War II, and work was in progress in 1941 
on its development. The Navy was 
interested in its use on large flying 
boats in operations from rough seas 
or in unprotected waters—a problem 
solved by the solid-propellant rocket 
motor capable of 1,000 lbs. of thrust 
for 14 sec., which went into large-scale 
production during World War II. 
Jato (jet-assisted take-off) has proved 
itself far beyond flying boat applica- 
tions, and Air Force experiments with 
landplanes and Navy experiments with 
carrier take-offs have shown many ad- 
vantages of its use with both propeller- 
and jet-powered aircraft. _Commer- 
cially, this application has been marked 
by the certification on October 15, 
1947, of the Aerojet Model 14AS-1000 
D-5 and the use of Jato in scheduled 
operations from La Paz, Bolivia, 13,398 
ft. above sea level, beginning on June 
1, 1949. 

While Admiral Bolster discusses the 
entire field of assisted take-off, the 
catapult and Jato rightly claim most 
of his attention. The development of 
the catapult, largely a Navy enterprise, 
is related in detail, and the electric 
catapult of World War II emerges as an 
advance with implications for the future 
beyond its present use in the flight 
testing of jet aircraft at Patuxent River. 
For example, its application to jet air 
liners in the interest of safety and fuel 
economy is discussed. 

A major part of the lecture is con- 
cerned with Jato. There are chapters 
on its development, its commercial 
application, and on estimating take-off 
characteristics with Jato. This last 
is a 2l-page analysis presenting the 
results of various tests on flying boats 
and landplanes in nine graphs and 14 
tables. 

Admiral Bolster sees for the future 
a “diversified and useful employment of 
all forms of assisted-take-off,” which 
will “contribute in an important way 
to the ever-expanding capabilities of 
military and commercial aircraft.” 
Maurice H. SMITH 

Librarian, I.A.S. 


Airways Abroad; the Story of 
American World Air Routes 


By Henry Ladd Smith. Madi- 


son, Wis., The University of Wis- 
consin Press, 1950. 355 pp. 
$4.00. 

Airways Abroad, by Henry Ladd 


Smith, is a book on the history of foreign 
air mail written in a vein that makes it 
interesting as well as educational. It 


BOOKS 


should be of particular value to the 
student and should provide as well a 
good historical background for the 
lawyer and executive. 

It is highly recommended to the 
layman looking for inside information 
on the trials and tribulations of Pan 
American Airways in its fight for suprem- 
acy on the airways. 

This book may not be as readable 
as Prof. Smith’s history of our domestic 
air transportation in Azrways, but 
Airways Abroad is also factual and 


reflects a considerable amount of re- 
search. The references throughout the 
book make it a valuable adjunct. 

The analysis of the Chicago Con- 
ference and the notes on the Bermuda 


Agreement are well 
sented. 

The student of air transportation 
will find it stimulating from beginning 


to end. 


especially pre- 


CHARLES FROESCH 
Chief Engineer 
Eastern Air Lines, Inc. 


Book Notes 


AERONAUTICS, GENERAL 


the Ground Up. John J. 
Philadelphia, J. B. Lippincott Com- 
157 pp., illus. $2.75. 
As the author says, this is neither a textbook 
It is an up-to-date story of what 
the author learned about aviation during several 
months of air travel and talk with engineers, 
pilots, mechanics, stewardesses, fixed-base opera- 
A comparison with the 
author’s Aviation from Shop to Sky, published in 
1941, is an excellent way to compare the advances 


Aviation from 
Floherty 
pany, 1950 


nor a treatise. 


tors, and passengers. 


since that time in design, service, and in the use of 
the airplane. One useful feature is the firsthand 
information assembled here on such aspects of 
aviation as business flving, skywriting, crop 
spraying, or surveying. The author's impres- 
sions of air-line flying, jet-aircraft manufacture 
and testing, the G suit, or pressurized transports 
are fresh and entertaining 


AIRPORTS 


Procedures for Testing Soils: Nomenclature 
and Definitions, Standard Methods, Suggested 
Methods. Philadelphia, American Society for 
Testing Materials, July, 1950. 418 pp., 
Cloth, $4.40; paper, $3.75 
This compilation of testing methods covers 


illus., 
diagrs. 


explorations and sampling, physical characteris- 
tics and identification, physical and structural 
properties, special and construction control tests, 
and bearing tests in place and dynamic properties 
Subgrades, base courses, and surface courses for 
airports are included among the soils or aggre- 
gates tested. 


ELECTRONICS 


Encyclopedia on Cathode-Ray Oscilloscopes 
and Their Uses. John F. Rider and Seymour 
D. Uslan. New York, John F. Rider Publisher, 
Inc., 1950. 982 pp., illus., $9.00 

This comprehensive book, developed from the 
authors’ The Cathode-Ray Tube at Work (1935), 
covers virtually all the field of activity where the 


diagrs 


cathode-ray oscilloscope is used and the underly- 
ing theory. The book consists of 22 chapters and 
three appendixes. The major emphasis is upon 
electronic applications, which occupy about one- 
third of the book. The reader is required to have 
a general knowledge of electricity and magnetism 
and of the rudiments of vacuum-tube theory and 
operation. There is a separate chapter showing 
about 1,600 complex wave forms and a chapter of 
more than 70 schematic diagrams of commercial 
oscilloscopes, with detailed descriptions and, in 
several cases, partslists. A bibliography of about 
200 references, arranged by chapters, is included. 
A table of characteristics of cathode-ray tubes, 
diagrams of standard cathode-ray basing, and a 
discussion of photographic applications are given 
in the appendixes. 

Survey of Modern Electronics. Paul G. 
Andres. New York, John Wiley & Sons, Inc., 
1950. 522 pp., illus., diagrs. $5.75. 


This textbook is based on courses given by the 
author to mechanical, chemical, and industrial 
engineering students at the Illinois Institute of 
Technology. While a general knowledge of elec- 
trical engineering is required of the student, basic 
principles are reviewed usually before discussing 
the electronic devices and circuits upon which 
they are based. The emphasis is largely on a 
descriptive, rather than a mathematical, treat 
ment, and specific applications are described for 
each type of tube. The final chapters deal with 
applications in instrumentation, communication, 
control, and heating. Bibliographies are included 
at the ends of chapters, and a general list of refer 
ences is given in an appendix. 


Radio Communication at Ultra High Frequency. 
John Thomson 
Ltd., 1950. 203 pp., illus., 

The author’s purpose is to present modern 


London, Methuen & Company, 
diagrs. 


developments in radio communications using 
waves ranging from a few meters to a few milli 
Circuits, tubes, power amplifiers, fre- 
quency multipliers, and oscillators for use at 


meters 


ultra-high frequency are discussed in the first 
three chapters, followed by a chapter on Receiver 
Input Circuits, by P. E. Trier. The final chap- 
ters cover modulation techniques, frequency con- 
trol, and communication systems. The wartime 
and postwar developments of the Royal Naval 
Scientific Service furnish much of the material 
The author is Professor of Physics and Electrical 
Engineering in the Royal Naval College at Green- 
wich. 


Wave Guides. H. R. L. Lamont. 3rd Ed., 
Revised. London, Methuen & Company, Ltd.; 
New York, John Wiley & Sons, Inc., 1959. 118 
pp., diagrs. $1.25 

In this new edition of a book first published in 
1942, newer developments are discusse1 in a 
separate new chapter, a number of new sections 
has been added, and the text modified to show 
modern trends. The bibliography has been in- 
creased from 65 to 122 references, including refer 
ences on techniques and on loaded wave guides 
The author is a Research Physicist with the Re 
search Laboratories of The General Electric 
Company Ltd., at Wembley. 


Principles and Applications of Waveguide 
Transmission. George C. Southworth. New 
York, D. Van Nostrand Company, Inc., 1950. 
689 pp., illus., diagrs. $9.50 

In this textbook and working manual the con- 
ventional theories of electricity are presented in 
the first five chapters as they apply to networks, 
transmission lines, waves in free space, and wave 
guides. A mathematical back- 
ground is required of the reader. The discussion 
proceeds in the final seven chapters to a descrip- 
tive account of electrical transmission; wave- 
guide transmission lines, elements, components, 
and radiators; electronic devices for wave-guide 
use; and modulation and demodulation by wave- 
guide methods. About 175 references are in- 
cluded. Dr. Southworth is associated with the 
Bell Telephone Laboratories, Inc. - 
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Electrical Communication. Arthur Lemuel International Electrotechnical Commission in Static and Dynamic Electricity. Wijliay This | 
Albert 3rd Ed. New York, John Wiley & 1938. The purpose of the authors of this book is R. Smythe. 2nd Ed New York, McGraw-hj Electrica 
Sons, Inc., 1950. 593 pp., illus.,diagrs. $6.50. to make accessible the scatter: nformation on Book Company, Inc 1950. 616 pp., diagr ociation 

In this new edition of a textbook first pub the system, largely in the form working for $8.50 tion ol 
lished in 1934 and last revised in 1940, extensive mulas, as an aid to the reader ytain practices This new edition of a textbook for graduat supplem 
revisions have been made, and new material has in the use of the new syster Data on the units students is larger by 56 pages than the edition, more CO 
been added throughout As the entire field of of the system and a list of are brought 1939 and has been extensively revised. 7p standar¢ 
communications is covered, the extensive lists of together in the final two artick m.k.s. unit system is used, and the nomenclatyy relerring 
references at the ends of chapters are keyed into Heaviside’s Electric Circuit Theory. H. J was revised throughout. The treatment of ele yhotogré 
the text to point out more detailed discussions of Josephs London, Methuen mpany, Ltd.; tromagnetic waves has been expanded in ty energy ! 
such topics as radio noise in aircraft, and a total New York, John Wiley & S« It 1950 115 entirely new chapters, and the chapter on edd 
of more than 600 references is included in the pp., diagrs. $1.25 currents has been rewritten. The 150 problem 
book. The author is Professor of Communication This book was first pub n 1946. Al and the text contain methods and results not jy pone 
Engineering at Oregon State College though based on lecture n to electrical the literature. The author is Professor , H. Ed 

The Metre-Kilogram-Second System of Elec- engineers, it develops one iside’s later Physics at the California Institute of Technology alicia 
trical Units. R. K. Sas and F. B. Pidduck theorems with Carson's ints uation as a Electrical Engineers’ Handbook; Electric eg 
London, Methuen & Company, Ltd.; New York corollary and prepares the for the use of Communication and Electronics. Harold Pende a th 
John Wiley & Sons, Inc., 1947. 60 pp., diagrs the operational calculus in f ver than elec and Knox Mcellwain, Editors 4th Ed. Ney oublishé 
$1.25 tric circuits. The author nior Physicist York, John Wiley & Sons, Inc., 1950.  Varioy 

The unitary meter-kilogram-second (m_.k.s with the Post Office Engineer Department in paging, diagrs $8.50 velogen 
system of electrical units was adopted by the England This new edition of a standard handbook las workins 

revised in 1936 contains numerous revisions an their b 
considerable material has been added on such snd fini 
topics as frequency modulation, pulse technique ad hye 
and aids to navigation. The total number of con 
tributing specialists is 78, compared with 57 in th 
Improved Product Performance previous edition. Bibliographies are provide a 
for each section Engi 
Vork, I 
ee one of 6 advantages of ENGINEERING PRACTICES ae 


Basic Engineering Drawing; A Text Integrat- the eng 


ing Engineering Drawing, Descriptive Geometry, tative 

Machine Drawing. William Wirt Turner, Carsor most 
P. Buck, and Hugh P. Ackert New York ability 

Ronald Press Company, 1950 669 pp., illus udgme 


diagrs $4.50 tion, a 


In this integrated textbook, the introductory 


yosals 


chapters cover drafting equipment, instrument compa! 
SPECIAL APPLICATION 


conventional lines, lettering, orthographic pro 


greate! 
FRACTIONAL HORSEPOWER jection, and freehand sketching. Projection ters di 
discussed from the standpoint of descriptive udins 
ae OT re) RS geometry, and the student is led naturally into it ution 
as a continuation of orthographic projection, with tion of 
emphasis on the auxiliary view or direct method of 9 nelud 
presentation rhe final chapters on machine Indust 
drawing apply the principles of the earlier parts of Oklah 
the book, with a comprehensive treatment of pic The 
torial drawing Abbreviations, definitions, Ameri Newt 
can standards, and useful tables are included in §@ Conn 
appendixes he authors are, respectively, Pro k 50 py 


My fessor and Head of the Department of Engineering § In 
A motor engineered to the Drawing, Associate Professor, and Assistant Pro 


exact requirements of your fessor at the I niversity of Notre Dame i forem 
= nd cc 
product generally results in | " 


first se 


functi 


: EQUIPMENT 
greatly improved product 
performance. Design of Electrical Apparatus. John H 


Planetary inbuilt speed reducer Lamb Electric Motors built Kuhlmann. 3rd Ed. New York, John Wiley & 
permits a straight-line drive, 


Sons, Inc., 1950 512 pp., illus., diagrs $6.50 throu 
symmetrical construction; insures to precision standards of high 


secom 


ELECT RICAI 


ypics 
practi 


Exam 


This new edition follows the plan and purpose § f the 
good performance. quality materials, also make of the previous editions of 1930 and 1940, provid- J Bleic 
il bl e d d d ing a textbook for engineering students using pro- 9 Instit 
avalia e: reauce pro uct cedures and methods of the professional designet ; Th 
weight increased dependa- The four sections cover direct-current machines E Gagn 
bili : . d synchronous machines, induction motors, and § Conn 
1 ity, compactness, improve transformers Revisions and additions have pp., 1 
appearance and lower cost. been made in all sections, and the discussion of rh 
induction motors has been largely rewritten mani 
We shall welcome the Oppor- The author is Professor of Electrical Design at he 


tunity to discuss these bene- the University of Minnesota good 


The Commutator Motor. F. J. Teago. 2nd are 


fits in terms of your products. Ed., Revised. London, Methuen & Company Sanf 
The Lamb Electric Company Ltd.; New York, John Wiley & Sons, Inc., 1946 ager 


8O pp., diagrs $1.25 
Helical geared fuel transfer 
od . . Kent Ohio. This is the first revision of this book, which was 

pump motor having maximum aa 
with originally published in 1930 The’ greatest 
change is in the chapter on the variable-speed M 
P motor (compensating commutator), where the dis 

eens cussion has been expanded to cover recent wide er 


spread commercial applications. The author con ' 
centrates upon the principle of energy transference I 
bd to bring out the principles of the induction ston 
motor A short bibliography refers the reader t« met 
detailed mathematical treatments. cha; 
Electric Fuses. H. W. Baxter. London witl 
SPECIAL APPLICATION 


MOTORS Edward Arnold & Company; New York, Long and 
FRACTIONAL HORSEPOWER mans equ 


Green & Company, 1950 199 pp. illu 
diagrs. $4.00 plai 
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This book summarizes work done by the British 
Electrical and Allied 


sociation on the design performance, and applica 


Industries Research As 


tion of fuses. The original reports have been 


»plemented by additional information for those 


more concerned with testing, application, and 


tandardization \ bibliography of twelve papers 


referring to such applications as_ high-speed 


photography, pressure recording, and_ ballistic 


energy measurements ts included 


MAINTENANCE 


Daniel J 
Boggess. 2nd Ed 


Aircraft Maintenance. Brimm and 
New York, 


1950 175 pp 


I Edward 
Pitman Publishing Corporation 
$5.00 


In this new edition of a standard work first 


llus., diagrs 


published in 1940, additions have been made 
extensively in aircraft hydraulics and other de 
velopments and some sections, such as wood 
have been correspondingly reduced to 
Metalwork, fabric work 


nd finishing, rigging, handling and maintenance 


working 


their basic essentials 
nd hydraulics are the principal topics discussed 


MANAGEMENT & FINANCE 


New 
, diagrs 


Engineering Economy. H. G. Thuesen 
York, Prentice-Hall, Inc., 1950 pp 
65 

rhe author's purpose in this textbook is to aid 
the engineering student in the extension of quanti 
tative thinking to the economic factors arising in 
most engineering situations, and to promote 
ability to make decisions where estimates and 
udgments are 


emphasized Interest, deprecia 


tion, and cost calculations, evaluation of pro 
posals, evaluation of public activities, and the 
comparison of alternatives are discussed in the 
greater part of the book There are three chap 
ters directly on the economy of operations, in 
luding capacity, loading, production and distri 
ution costs, income, profits, and economic utiliza 
A bibliography of 40 books is 
The author is Head of the School of 


Industrial Engineering and Management at the 


tion of personnel 


included 


Oklahoma Agricultural and Mechanical College 
The Foreman’s Place in Management. T. G 
Newton and Bleick Von Bleicken 


Lonn 


New London, 
National Foremen’s Institute, Inc., 1950. 


50 pp., illus $2.50 


In this discussion, written for “oremen, the 


st section takes up professional foremanship and 
foreman-management problems, followed by basic 
and corrollary steps in the integration of foremen's 
functions with 


those of management In the 


second part, the human relations aspects of a 
typical industry are reviewed from the actual 
practice of the Preston Manufacturing Company 
Examples from industrial 


practice are given 


throughout Mr. Newton is Director of Training 
of the Armstrong Cork Company and Mr. Von 
Bleicken is associated with the Labor Relations 
Institute in New York. 

The Foreman’s Manpower 
Gagnon and R. W 


John E 


Job. 


Verney New London, 


Conn., National Foremen’s Institute, 1950 184 
p illus $2.50 
his is a thorough discussion of personnel 


management in industry written for foremen 


fhe numerous examples used to illustrate both 


and bad practices are effective. The authors 


are respectively, Manpower Manager, Bigelow 
Sanford Carpet Company, and Personnel Man 
ager, Maxwell Foods 


House Division, General 


Corporation 


MATERIALS 


Metals at High Temperatures. 
Clark New York, Reinhold 


poration, 1950. 372 pp., 


Frances Hurd 
Publishing Cor 
$7.00 


Che author's purpose is to compile the informa 


illus., diagrs 


tion recently made available on the properties of 
metals at elevated temperatures. The opening 
chapter takes up the theory of plasticity of metals 
with special reference to high-temperature effects 
and is followed by a chapter on test methods and 
equipment The next 


five chapters deal with 


plain-carbon and low-alloy steels, chrome irons 


BOOKS 


and moderately alloyed austenitic steels, highly 
alloyed austenitic steels, cobalt-base alloys, and 
nickel-base alloys. A separate chapter on non- 
commercial alloys summarizes Government spon 
sored research, with numerous tables of results 
Che final chapters deal with manufacturing proc 
esses, lower melting alloys, and scaling. A large 
amount of data is presented in tabular form on 
steels and on aluminum and magnesium alloys 
Bibliographies are included at the ends of chap 
ters, and there is an excellent index 
Navy 


detailed 
fhe author is associated with the U.S 


Material Catalog Office 


A Manual of Plastics and Resins in Encyclo- 
pedia Form. William Schack, Editor. Brook 
lyn, N.Y., Chemical Publishing Company, Inc., 
1950 illus 


547 pp., , diagrs $10 


This encyclopedia contains about 1,500 sub 
jects in alphabetical order, contributed by about 
140 specialists, in addition to unsigned contribu 
tions for which credit is given in the introduction 
Materials, products, 


processes, and equipment 


are covered Articles on applications of plastics 


to aircraft, electrical appliances, refrigeration, 
and other fields give in tables the components for 
which plastics are used, the specific plastic used, 
and the properties making it suitable for that 
Bibliographies are often included—for 
Plasties.”’ A 


list of trade names, including obsolete and foreign 


purpose 


example, in the article ‘‘Metals vs 


trade names, is given in an appendix, identifying 
each material by composition and manufacturer 
rhis is an excellent reference book for the quick 
location of information on plastics 


A.S.T.M. Standards on Plastics; Specifica- 
tions, Methods of Testing, Nomenclature, 
Definitions. 5th Ed. Philadelphia, American 
Society for Testing Materials, June, 1950. 610 
$4.85 


compilation was last 


pp., diagrs 
This 1945 


rhe present edition contains some 120 specifica 


revised in 


tions and test methods for molding compounds, 
nonrigid plastics, phenolic laminated sheet and 


tubing, molded insulating materials, and elec 
trical tests, covering strength, hardness, thermal, 
optical, and permanence tests Eleven recom 
mended practices and a list of definitions are in 


cluded 


METEOROLOGY 
The Climate Near the Ground. Rudolf 
Geiger A Translation by Milroy N. Stewart and 
others. Cambridge, Harvard University Press, 
1950 482 pp., illus., diagrs $5.00 
This translation of the second German edition 
of Professor Geiger’s standard book includes 


additions by the author which make it virtually 
the equivalent of the third German edition, which 
The transla- 
tion was made possible by the loan, to the Blue 


was ready for publication in 1950 


Hill Observatory by the Air Force Weather Serv 
ice, of the single copy of the second edition avail 
able. This is the micro 


standard work on 


climatology, concerned with the area not more 


than 2 meters from the earth's surface. Original 
sources are indicated in the bibliography of more 


than 800 references. 


MILITARY AVIATION 


Air Power: 


Seversky 


Key to Survival. Alexander P. de 
New York, Simon and Schuster, 1950 
$3.50 
Seversky 


376 pp., illus Paper cover, $1.00 


Major de recommends that two 
thirds of the national defense budget be devoted 
to the building of a long-range strategic atom 
bombing air force and a supporting and defensive 
air force, to be under one Air Force commander 
These forces should be supplemented by a 
strengthened Britain as our principal base across 
the Atlantic and by a rearmed industrial Western 
Europe. The mass land power of Russia with its 
mass tactical air support should not be rivaled 
but by-passed. Such actions as the Korean war 
should be avoided, since they will drain away 
resources better devoted to a strategic plan able 
to secure peace through its capacity to destroy 
industrial, supply, and administrative targets 


NAVIGATION 


Flying the Omnirange. Charles A 
North Hollywood, Calif., Pan American Naviga 
tion Service; Annapolis, Md., Weems System of 
Navigation, 1950 101 pp., $4.00 

This book is designed as a pilot’s guide to the 
(VOR), 
and the 


Zweng 


illus 


very-high-frequency radio omnirange 
distance-measuring equipment (DME) 
course-line computer All available omnirange 
receiving equipment is described, and prices are 
given in detail The background of the develop 
ment of VOR is sketched, and a map of existing 
facilities and a glossary of omnirange terms are 
included. A typical example of omnirange navi 
Burbank is 


described from preflight stages to let-down and 


gation between San Francisco and 


landing, and there are 77 study questions with 


answers 


ORDNANCE & ARMA MENT 


Theory of the Interior Ballistics of Guns. 


J. Corner. New York, John Wiley & Sons, Inc 
1950. 443 pp., illus., diagrs. $8.00 
This is the first book on the theory of interior 


ballistics The 


rockets is not discussed 


of guns to appear in English 


interior ballistics of 
While advantage is taken of the classical theory 
the approach is based upon recent results in which 
advanced physical research techniques have made 
better known the complex chemical and physical 
within a gun Following a 


processes chapter 


defining the their 


thermochemistry are discussed, followed by two 


field, gun propellants and 
chapters on simple and more advanced ballistic 
methods. <A short discussion of similarity rela 
tions and optimum problems is followed by ex 
Ballistics of 
Leaking Guns, and the Hydrodynamic Problems 
of Interior Ballistics 


tended chapters on the Interior 
There is a separate chap 
ter on some special types of gun, and the final 
chapter deals with Heat Transfer to Gun Barrels 
Appendixes deal with the numerical solution of 
the equations of interion ballistics, some constants 
used in ballistics, and interpolation coefficients 
Bibliographical footnotes are included through 
out, and author and subject indexes are provided 
Dr. Corner has been a Research Scientist with 
1939 and 
has been engaged in ballistics research through 
World War II and since 


the British Ministry of Supply since 


POWER PLANTS 


Internal Combustion Engines, Analysis and 
Practice. Obert. 2nd Ed 
ton, Pa., International Textbook Company, 1950 


Edward F Scran 


596 pp., illus., diagrs. $7.25 

This new edition of a textbook originally pub 
lished in 1944, by B. H. Jennings and E. F. Obert 
is larger by 125 pages and has undergone exten 
additions, revisions, and 


sive rearrangement 


The basic purpose—to provide fundamental and 
factual knowledge of the broad field of internal 
combustion 


engines and their components for 


engineering students—has been retained Topics 
discussed in new separate chapters in the present 
edition are theories of combustion and detonation, 
pressure and pressure measurement, knock ana the 
engine variables, engine characteristics and valve 
timing, and lubrication. There are separate 
chapters in this edition also on spark-ignition and 
compression-ignition engines and on compressors 
gas turbines, and jet 


propulsion. Chapters on 


such topics as testing, thermodynamics, cycle 


analysis, combustion charts, fuels, carburetion 
injection, and exhaust gas and the air-fuel ratio 
have been revised and their bibliographies brought 
up to date. The author is Professor of Mechani 


cal Engineering at Northwestern University 


PRODUCTION 


A Series of 


Presented to 


Machining -Theory and Practice. 
Thirteen Educational 
Members of the A.S.M 
National Metal Congress and Exposition 


Lectures, 
During the Thirty-First 
Cleve 
land, American Society for Metals, 1950. 504 


pp., illus., diagrs. $6.50 
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Contents: Metal Cutting: Art to Science, 


is to collate the available and commercial aviation firms includes aircraft 
Hans Ernst. Metal Cutting Research—Theory information on the lost-wax process of casting. and engine manufacturers, parts, accessories, and A 
and Application, M. E. Merchant. Cutting The preliminaries of pattern and mold making are materials manufacturers and suppliers, and air 
Fluid Theory, M. C. Shaw. Materials and covered in introductory chapters, and the entire lines, charter operators, and other aviation sery et 
Machinability, F. W. Boulger. Development of process is discussed in seven succeeding chapters, ices. Separate lists of classified trades headings failed 
the Macrostructure of Metals by Machining, ending with cleaning and finishing. There is a are furnished in English, French, and Spanish 
L. M. Clarebrough and G. J. Ogilvie. Metallurgy final summary chapter and a review of patents and there is a separate section giving details of 
and Machinability of Steels, J.D. Armour. Tool Though written primarily for the manufacturing civil aircraft for export 
Steels, G. A. Roberts. Cemented Carbide Teol jeweler, the volume may be used by the dental 
Materials, J. C. Redmond. Heat in Metal and industrial caster. : > 
Cutting, A.O. Schmidt. Evaluation of Machina- 
bility of Rolled Steels, Forgings, and Cast Irons, PUBLIC SPEAKING Physical Constants, Selected for Students, 
Michael Field and N. Zlatin. Tool Life Testing, W.H. J. Childs. London, Methuen & Company 
O. W. Boston. Some Metallurgical Aspects of Speaking Can Be Easy . . . for Engineers, Too. Ltd.; New York, John Wiley & Sons, Inc., 1949 ( 
Grinding, L. P. Tarasov. Economics of Machin- New York, Engineers’ Council for Professional 77 pp., diagrs. $1.25 
ing, W. W. Gilbert Development, 1950. 24 pp., illus. $0.50 


Recommended Practices for Resistance Weld- 
ing (Cl.1-50). New York, American Welding 
Society, 1950. 58 pp., diagrs. $1.00. 

This revised and enlarged standard was origi- 
nally issued in tentative form in 1946. 


The author’s aim 


This concise manual is the resul 


of three years 
of work by a special committee and is designed to 
help engineers become better 

better meetings. 


peakers and hold 
Humorous illustrations are used, 


The compiler’s purpose is to present tables of 
the constants, in pocketbook form, giving the 
most recent determinations as exactly as needed 
for everyday 


use. The compilation was first 


lessees . published in 1934 and was revised in 1939, 1943 
Welding and the presentation is arranged for quick reading and 1946. Useful mathematical tables are in 
schedules are included for spot and seam welding There are two parts, dealing with The Speaker cluded 


mild and medium carbon, low-alloy, and stainless 
steels, and nickel, Monel, Inconel, and magnesium 
alloys, and recommended practices are given for 
projection welding of low-carbon and stainless 
steels and for flash welding of low- and medium- 
forging strength steels. The section on testing 
includes the new peel test and additional data on 
statistical quality control. 

Symposium on Usefulness and Limitations of 
Samples. (Reprinted from American Society for 
Testing Materials, Proceedings, Vol. 48, 1948.) 
Philadelphia, 


204 pp., 


illus., diagrs. £2 12s. 6d. 


American Society for Testing and their missiles (torpedoes, bombs, and rockets 
Materials, 1948. 39 pp., diagrs. $1.00. BIBLIOGRAPHIES replaced large naval guns during the war, and 
Contents: Introduction, H. F. Dodge. Sam- Author Index to Reports and Memoranda of that carrier-based, rather than shore-based, air 
pling and Its Uncertainties, S. S. Wilks. On the Aeronautical Research Council, 1909-1949. craft proved to be of first importance in battles 
Variation in Materials, Testing, Sample Sizes, (Gt. Brit., Aeronautieal Research Council, Re involving naval power. The use of radar in air 
Leslie E.Simon. The Amount of Inspection As a ports and Memoranda No. 2570 London, craft operations, for antiaircraft artillery, and in 
Function of Control of Quality, G. R. Gause. H.M. Stationery Office, 1950. 142 pp. 15s antisubmarine action demonstrated that this was 
Centrifugal Casting by the Cire Perdue Proc- British Information Services, New York. $3.50 perhaps the most important singletechnical device @ 
ess. C.Rosen. Bruce Grove, Watford, Harts., This index by authors of R. & M.'s published developed for sea warfare, but the torpedo is § 
The Bruce Publishing Company, 1950 


FREE! FREE! 


Liberal Size Sample of Famous 


OTO I 


TRADE MARK REG. VU. 8. PAT. OFF, 


COOLING 


ations. Write on your business letterhead 


for free sample. No obligation 
Keeping the Wheels of Industry Cool 


Since 1914 


SCIENTIFIC LUBRICANTS CO. 
3469 N. Clark Street & Chicago 13, Ill. 


and with Meetings. The 
covers such points as planning 


part on the speaker 
and preparation, 
attention patterns, and platform 
manners 


i microphone 
Pointers for the chairm 
in the section on meetings, inclu 


lding 


an are covered 


introduction 
of the speaker, question handling and panel dis- 
cussions, audiences and attendance 


Check lists are provided for both speaker and 


and publicity 


chairman 


REFERENCE LITERATURE 


from 1909 through 1949 covers the 
mately through No. 2298 recent numbers 
that were unpublished at the time of compilation 
are omitted, as are R. & M.'s that were not pub- 
lished in the bound volumes R. & 
piled by the staffs of such agencies as the Royal 
Aircraft Establishment and the National Physical 
Laboratory are indexed under the 
compiling agency. 

List of Reports Published by the Nationaal 
Luchtvaartlaboratorium. 1949, 
Amsterdam, 1950. 10 pp 

This second supplement to the list of reports 
dated October, 1947, covers over 50 reports issued 
between December, 1948 and January, 1950, in- 
cluding some miscellaneous reports and papers 


series approxi 


wome 


M.’s com- 


name of the 


Supplement, 


Completely 
Revised and Enlarged by Arthur and Elizabeth 


Sell’s National Directory and British Exporters’ 
Register. British Aviation Supplement. 
don, E.C. 4, Business Directories 
pp. 

This excellent directory contains an alphabetical 
list of over 1,700 British firms, with postal and 
cable addresses, and a classified trade section list- 
ing companies and postal addresses under some 
500 headings. 


Lon- 
Ltd., 1950. 96 


The coverage of manufacturing 


HISTORY 


Sea Warfare, 
John Creswell 


1939-1945; A Short History, 
London and New York, Long 
mans, Green and Company, 1950. 
$5.00 


344 pp., maps 


In this history of the naval operations of World 
War II, Captain Creswell combines analysis with 
the factual relation of events with a most satis 


factory result His conclusions are that aircraft 


given a high place as a weapon against ships 
Operations at long distances from bases and the 


@ Giannini precision Accelerometers 


bearing no numbers which were published in , j Can ) 
technical journals during that period 7 terial 
ANTI-FRICTION COMPOUND L j 
in ite Powdere: 
Condensed Chemical Dictionary. Francis M. beyond the BLACKOUT it of | 
| Turner, Editorial Director. 4th Ed 


Fo 


SAVES Rose. New York, Reinhold Publishing Corpora give faithful indication of the values Alleg 
COOLS WEAR tion, 1950. 726 pp. $10. of gravity beyond the range of human . 
HOT This excellent dictionary was last revised in endurance. Giannini Accelerometers types 
ON 1942. The present edition contains 5,000 more are precision-built for a variety of could 
SEARENGS MOVING materials and processes than the last, or about exacting applications in all fields of 
QUICKLY PARTS 23,000 altogether. The properties, chief known aircraft and industry. Write for catalog conti 
constituents, constants, derivation, grades, uses, and engineering data. 
type of shipping container, and shipping regula- stain 
tions for each item are given Materials sold Thev 
under trade or brand names are liberally included, G.M. Giannini & Co., Inc ¥ 
Find out how Motor Mica can put an end to with reference to 400 manufacturers who sup- arvees carl ny ee sure 
your lubrication problems. Try it with your plied information. The cross indexing is thor- a ’ uf : 
cutting oils, in die-casting, deep-drawing, ough. pote 
metal stamping, etc Works wonders in to t 
screw machine, punch-press and other oper- DIRECTORIES 
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Another of the Jobs* that Stainless Steel does BEST 


ERE’S an old friend with a handsome new 

face—and definitely new sales appeal, too! 
Can you improve a fire extinguisher, without ma- 
terially changing the design or method of opera- 
tion? The answer is emphatically yes—by making 
it of stainless steel. 

For one thing, fire extinguishers made of 
Allegheny Metal are a third lighter than ordinary 
types. Women can operate them easily, and that 
could mean many a fire brought under quicker 
control, causing less damage. A second point: 
stainless extinguishers are at least 50% stronger. 
They’re tested to much higher hydrostatic pres- 
sure than older types—which means they’re 
potentially safer, longer-lasting, and better able 
to take a beating. And third: they’re better- 


You can make 


Allegheny Metal 


looking—always bright, smart and efficient in 
appearance—a strong sales point with any buyer. 

So—add fire extinguishers to the thousands of 
uses today for stainless steel. How about you? 
What jobs do you have where Allegheny Metal 
will pay you a profit? Let us help you to find out. 


* * * * * 


Complete technical and fabricating data—en- 
gineering help, too—are yours for the asking from 
Allegheny Ludlum Steel Corporation, Pittsburgh, 
Pa. ... the nation’s leading producer of stainless 
steel in all forms. Branch Offices are located in 
principal cities, coast to coast, and Warehouse 
Stocks of Allegheny Stainless Steel are carried by 
all Joseph T. Ryerson & Son, Inc. plants. 
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great increase in amphibious warfare were other 


caanges in sea warfare cited 


SCIENCES GENERAL 


PHYSICS 

Relativity Physics. W.H. McCrea. London, 
Methuen & Company, Ltd.; New York, John 
Wiley & Sons, Inc., 1950. 87 pp., diagrs. $1.25 


This book was originally published in 1935 and 
revised in 1947. The author's purpose is to fur- 
nish accessible deductions of those results of rela 
tivity theory which find most frequent applica 
without recourse 


tions in physics, to tensor cal- 


culus Following a separate chapter on special 
and the the 


discussion takes up relativity kinematics, mechan 


relativity Lorenz transformation, 


ics, optics, electromagnetic theory, atomic phys 


ics, thermodynamics, statistical mechanics, and 


The 
Mathematics at the University of London. 


hydromechanics author is a Professor of 


The General Principles of Quantum Theory. 
G. Temple. London, Methuen & Company, 


Ltd.; New York, John Wiley & Sons, , 1948 


$1.25 


Inc 
120 pp 

This book was originally published in 1934 and 
revised in 1942 and 1946. It is designed to be an 
introductory account of general principles forming 
Mathe 
matical techniques are considered only as appro 


the physical basis of the quantum theory, 

priate expressions of physical concepts, though 
the fundamental methods covering the theory of 
linear operators and of matrices are developed in 
the first chapter. Professor Temple teaches 
mathematics at King’s College in the University of 


London 


Wave Mechanics. H. 1 Flint. London 
Methuen & Company, Ltd.; New York, John 
Wiley & Sons, Inc 1950 131 pp., diagrs 
$1.25 


Chis book was originally published in 1929 and 
revised in 1931 The theory of wave mechanics 


is discussed as developed by de Broglie and 


Schrodinger 
the 


based on conceptions of continuity 


and quantum mechanics is largely omitted 


TICAL 


ENGINEER EVIEW 


except in the final chapter on the first-order equa 


tions of the quantum theory i in the bibliog 


raphy, 

Cosmological Theory. G.C. MeVittie. Lon 
don, Methuen & Company New York, 
John Wiley & Sons, Inc., 1949 103 pp. $1.25 

In this edition of a book first published in 1937, 


minor errors have been correct« but a major re 


vision has not been attempted he emphasis is 
upon developments most eas 
but 


the tensor calculus 


ymparable with 


observation, there is a separate chapter on 
apter the Milne 


is generalized 


In the final ch 
kinematical theory of the universe 
to any Riemannian space he author is Profes 


sor of Mathematics at Queen Ma 


y College in the 
University of London 


X-Rays. B. L. Worsnop ar F. C. Chalkin 
London, Methuen & Company New York 
John Wiley & Sons, Inc., 1950 26 pp., diagrs 
$1.25 

This book was first published in 1930 and re 
vised in 1946 to include new advances. The dis 
cussion includes determination of wave-length and 


X-ray spectroscopy, X-ray spectra 

optical phenomena, an 

A bibliograph 

and articles is included 
Ionization Chambers and 

Wilkinson 

University 


scattering of 
X-rays, photoelectrons 


and ionization f about 28 books 
Counters. D. H 
and New York, Cambridge 
1950 266 | diagrs $4.50 
The author's purpose is to present 


London 
Press 
the principles 
the 


ounter 


of operation of the ionization ch 
and the 

aid in the design of new chamber 
The first part of the book deals wit! 
ionization, 


amber, pro 


portional counter, as an 
and counters 
phenomena of 
phenomena governing the behavior of 


counters, and the electrostatic ilse formation 


Each of the classical types of counter is taken up 
in a separate chapter in the last half, with a final 
chapter on the statistical aspect of electric 


counting. There is a bibliography of about 240 


items. The author is University Demonstrator 
in Physics at Jesus College, Cambridge 
STRUCTURES 


Strength of Stainless Steel Structural Members 


As Function of Design. Micha Watter and 


ANUARY 1951 


Rush A 
Steel Corporation, 
$5.00 


Lincoln Pittsburgh, 


1950 


Allegheny Ludluy 
153 pp., illus., diagrs 

The basic properties are described of light-gay 
stainless strip of various tempers at room tempera 
ture, and a design procedure for calculating th, 
allowable loads of structures made from it is given 
The first 84 pages and 61 figures are devoted t 
tension and 


data 


basic data, 


compression 


compression combined 
their 


compression of columns, and 


moduli for use in and 


application to the 
column behavior of an entire section Following 
three examples of the calculation of the load that, 
column is 


able to carry, a simplified procedure ; 


presented for calculating column failure that 


occurs through buckling in compression without 
twisting Behavior in bending and shear is then 


discussed, and the book concludes with applica 
tion of the data to the analysis of open-section 
columns in compression which fail by 
The modulus described by 


in his Theory of Elastic 


twisting 
reduced Timoshenko 
Stability is used in the de 
on the 


sign procedure basis of tests showing its 


applicability to stainless steel. A bibliography of 
Doctor Watter is Director 


Budd 


18 items is included 


of Research of The Company, and Dr 


Lincoln is associated with the Allegheny Ludlum 
Steel Corporation 
THERMODYNAMICS 


Thermodynamics; An Advanced Treatment for 
Chemists and Physicists. E. A. Guggenheim 
Amsterdam 


North-Holland Publishing Com 
pany; New York, Interscience Publishers, Inc 
1949. 394 pp., diagrs. $6.50. 


This book is addressed equally to physicists 
chemists, 


and 
but not to engineers It is written for 
the graduate but is useful to undergraduates in 
tending to specialize in physical chemistry or 
The third law is introduced 
and is used throughout the book, and there 


is an early chapter on statistical mechanics Ap 


chemical physics 
early 
plications to solutions 


interfaces, electrochemis 


try, dielectrics 
The 


University 


and paramagnetics are included 


author is Professor of Chemistry at Reading 


Sherm 


plane (In Three Parts)—P. T. Hacker, R. 


Ch handler, Jr., and S. L. Koutz. 
Linearized Treatment of Supersonic F 
Through Axi-Symmetric Ducts with 
scribed Wall Contours—Charles E. M 

Jr., and Ignace |. Kolodner. 


286 


244 
ing Surfaces—Experimental Towing T. 
Stevens Institute of Technology. 

Wave Profile of a Vee-Planin 
cluding Test Data on a 30° 


229 
eadrise 


Institute of Technology. 


Tank, Stevens Institute of Technology. 
The Discontinuous Fluid Flow Past an 
mersed edge—Experimental 
Tank, Stevens Institute of Technology. 


168 


rise 


No. 

FF-3 The Penetration of a Fluid Surface by a 
Wedge—Experimental owing ank, 
Stevens Institute of Technology. 

FF-2 A Study of the Flow, Pressures, and Loads 
Pertaining to Prismatic Vee-Planing Sur- 
faces—Experimental Towing Tank, Stevens 
Institute of Technology. 

FF-1 Ice pratertion for Turbojet Transport Air- 


G. 


Dorsch, T. F. Gelder, J. z Lewis, H. C. 


low 
Pre- 
ack, 


Wetted Area and Center of Pressure of Plan- 


ank, 


Surface, In- 


Sur- 


face—Experimental Towing Tank, Stevens 


Wave Contours in the Wake of a 10° Dead- 
rise Planing Surface—Experimental Towing 


Towing 


Weve Contours in the Wake of a 20° Dead- 
Planing Surfece—Experimental Tow- 
ing Tank, Stevens Institute of Technology. 


Special I.A.S. Pullications 


M. Fairchild Publication Fund Papers 


MA b b 


AA N 
Price Price No. Price Price 
167 the Pressure Distribution for a Wedge 
Penetrating a Fluid Surface—Experimental 
$1.20 $1 60 Towing Tank, Stevens Institute of Tech- 
nology. $0.75 $1.00 
166 An Analysis of the Fluid Flow in the Spray 
Root and Wake Regions of Flat Planing 
$1.20 $1.60 urfaces—Experimental Towing Tank, 
tevens Institute of Technology. $1.20 $1.60 
165 Theory and Practice of Sandwich Construc- 
tion in Aircraft (A Symposium) $1.85 $2.50 
$0.75 $1.25 164 Applications of the Theory of Free Molecule 
Flow to Aeronautics—Holt Ashley. $1.15 $1.50 
106 easurement of Ambient Air Temperature in 
Flight—W. Lavern Howland $0.35 $0.50 
$0.75 $1.25 105 » Evaluation of the Importance of Fatigue 
Phenomena in Aijrcraft—C. R. Strang, L. 
R. Jackson, L. F. McBrearty, R. V. Rhode, 
$0.75 $1.00 and R. L. Schleicher. $0.80 $1.10 
104 Tensor Analysis of Aircraft Structural Vibra- 
n—Charles E. Mack, Jr. $1.85 $2.50 
102 Electrical Resistance Strain Gages Applied to 
$1.20 $1.60 Wind-Tunnel Balances—Elmer Lund- 
quist. $0.60 $0.80 
6 101 Introduction to Shock Wave Theory—J. G. 
$1.20 $1.60 Coffin. $2.65 $3.50 
100 Blade Pitching Moments of a Two Bladed 
$0.75 $1.00 Rotor—R. $0.75 $1.00 
126 External pound Levels of Ajircraft—R. L. 
Field, T. M. Edwards, Pell Kangas, and 
S. Pigman $0.75 $1.00 
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j REG. U.S. PAT. OFF. 


A Twist of the Wrist Selects Most Effective Control 
for Elimination of Any Type and Rate of Ice Formation 


With Eclipse-Pioneer de-icing control 
equipment, the pilot can tailor the de- 
icing action to whatever conditions he 
encounters merely by setting the inflation- 
deflation cycle for light, moderate or 
heavy icing—or for high altitude. Further- 
more, should the situation demand it, he 
can operate a single group of De-icer 
boots without interrupting the normal 
cycle. The “brain” of this remarkable 
system, the Eclipse-Pioneer Electronic 
Timer, has been engineered for controlled 
cycling of inflation and deflation of all 


ERBORO, 


Engine Control Equipment ¢ Air Pumps e Engine Starting Equipment ¢ Hydraulic Equipment ¢ Ice Eliminati 
Equipment e Power Supply Regulating Equipment ¢ Flight Instruments 


e Navigation Instruments 


B. F. Goodrich De-icer boots including 
medium and high pressure types. In addi- 
tion to the Electronic Timer, Eclipse- 
Pioneer produces the components for 
making up a complete de-icing timing 
system, including: the Suction Regulating 
Valve, Engine-driven Air Pump, Air Check 
Valve, Air Pressure Relief Valve, Air 
Distributing Valve, Primary Oil Separator, 
and a combination Oil Separator and 
Pressure Regulating Valve. For further 
information write to: 


NEW JERSEY 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. ¥. 


AVIATION CORPORATION 


t Power Supply Generating 
e Automatic Pilots ¢ Flight Path Control Systems e Engine Instruments 


\ 
ad 
| 
7 
4 
4 DIVISION py 
OF 


e Radioplane Company . . . The 0Q-19 
target plane has been remote-control- 
tested by a ground pilot twisting dials on a 
tiny box 10 miles away. The key to this 
new and effective combination of radio 
control and radar tracking is a new auto- 
matic pilot, a device that holds the target 
plane on any course desired by the opera- 
tor. A 38-in. diameter cargo-type para- 
chute, released by the control operator or 
by any interruption of the radio carrier 
wave, lands the aircraft. Another auto- 
matic device frees the chute the instant the 
target plane touches the ground. 


e A. V. Roe Canada Limited ... The 
Orenda turbojet has been flown for the 
first time in a North American F-86 Sabre. 


e Ryan Aeronautical Company . . . The 
Navion personal-business plane produc- 
tion will be suspended in 1951 so that the 
company’s entire facilities and personnel 
can be devoted to military needs, accord- 
ing to an announcement by T. Claude 
Ryan (M.1.A.S.), President. Officials 
state that production of Navions for com- 
mercial sale will be reinstated at the earli- 
est feasible date and consistent with the 
country’s military aeronautical require- 
ments... Beginning November 1, awards 
are to be given to business or professional 
men who fly their own Navions the highest 
total hours during monthly, quarterly, and 
annual periods. 


e Tinnerman Products, Inc. ...A new 
research laboratory is to be constructed 
adjacent to the office section of the new 
factory that was formally opened last 
September. The research laboratory will 
cost approximately $200,000. 

e Trans World Airlines, Inc. ... The 20th 
anniversary of the first all-air transcon- 
tinental passenger service was observed on 
October 25. Two Ford trimotors, “Tin 
Geese,”’ bearing T.W.A. markings, took off 
from Newark Airport shortly after 8:00 
a.m. on October 25, 1930, for Los Angeles 
and arrived there about 36 hours later. 
The elapsed time included 26 hours of fly- 
ing time and an overnight stop in Kansas 
City. .. Scheduled transcontinental all- 
cargo flights using DC-4 equipment were 
inaugurated on November 1. The DC-4 
flights operate between Los Angeles, 
Phoenix, Albuquerque, Kansas City, Chi- 
cago, Philadelphia, and New York... A 
new sales area, known as the Pacific-Orient 
Region, has been created. Headquarters 
will be in Los Angeles, and the territory 
will extend as far as Burma. 


e Solar Aircraft Company... The engi- 
neering organization has been split into 
two divisions because of increasing pres- 
sure of development work. William C. 
Heath (M.), Solar’s Chief Engineer, heads 
the Aircraft Products Division, and Paul 
A. Pitt was named Chief Engineer of the 
Development Section. 

e Stratos Division, Fairchild Engine and 
Airplane Corporation . . . A quick, reliable 
method of disconnecting generators and 
alternators from their engine drive in the 
event of an in-flight failure has been de- 
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ILA.S. News 


(Continued from page 15) 


veloped. The emergency disconnect equip- 
ment makes it possible for pilots of multi- 
engined aircraft to keep an engine running 
even though a failure has occurred in an 
alternator or generator and, by stopping 
rotation of the defective accessory, elimi- 
nates the hazard of a fire and prevents de- 
struction of the faulty unit. The first of 
the new disconnect mechanisms was de- 
signed for use on the Pratt & Whitney 
R4360 engine. 

e Westinghouse Electric Corporation .. . 
Dr. Howard M. Elsey, Consulting Chem- 


.A.S. 


Baltimore Section 
H. E. Nietsch, Secretary 


The Baltimore Section was treated 
to a bombardment of atomic radiation 
during the initial fall meeting held at 
the Engineer’s Club, October 10. In 
lieu of the three distinct effects at- 
tending an atomic explosion—viz., 
concussion, flash burn, and the pene- 
trating irradiation—the members were 
exposed to a presentation of that 
timely topic by two experts. 

Ralph C. Sturm, Physicist, De 
partment of Radiology, The Johns 
Hopkins University, introduced the 
subject with a review of atomic par- 
ticles and their relationship. On this 
foundation, the lecturer expanded to 
the application of principles toward 
the production and uses of atomic 
radiation. The concluded 
with a brief discussion of the related 
field of X-ray and other radiation 
measurement. 

The background Mr. Sturm’s 
talk had been through his 
present activity in the development of 
instruments for the measurement of 


talk was 


obtained 


radiation. He spent several years 
during World War II at the Mayo 
Clinic on the development of elec- 


tronic instruments for human centri- 
fuge experiments. 

The effects of both controlled and 
uncontrolled radiation on the human 
body formed the subject of David M. 
Gould, M.D., Associate Professor of 
Radiology, The Johns Hopkins Hos- 
pital. The utility of controlled radium 
therapy was strikingly illustrated by a 
group of color slides “before and 
after’’ pathological growth conditions. 

Dr. Gould then presented an analy- 
sis of the physical conditions attend- 
ing an atomic explosion, including 
current medical thinking on organized 
relief for the victims. Within a 1- 
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ist, has found a way for carbon brushes to 
create their own lubrication by treating 
these brushes with a special chemical com 
pound belonging to the same family as 
table salt. This new ingredient promotes 
the formation of a lubricating film that 
prevents harmful friction at the highest 
altitude attainable. It is claimed that this 
new treatment can stand up 
under both the high heat of jet-engine 
starting and the thin dry sub-zero air of 
stratosphere flying. 


chemical 


Sections 


mile radius of ‘bomb zero’’—the 
ground location directly under the 
explosion—practically all human life 
is obliterated. The shock wave at- 
tains a pressure of hundreds of atmos 
pheres sufficient to ‘‘blow down”’ con- 
crete buildings. The high-intensity 
infrared radiation completely sears 
human skin. It travels in straight 
lines only, however, and can be con 
siderably blocked by white cloth 
The most insidious effect comes from 
the high-energy gamma rays that can 
penetrate deeply into concrete or 
lead. The consequent ionization oc- 
curring within human flesh forms a 
most serious challenge to treatment 
among survivors. 

Dr. Gould concluded a most stimu 
lating lecture with slides relating to 
the extent of human devastation at 
varying distances from ‘‘bomb zero 
At 3 miles, survivors have an excellent 
chance of complete and rapid recovery 

The meeting was ended by a color 
film showing the mechanism by which 
chain reaction leads to the explosion 
plus scenes of the vicinity damaged in 
consequence. 


Chicago Section 


Alfred F. Stott, Secretary 


On October 5 the Chicago Section J 


held its first meeting of the 1950-1951 
season at Globe Corporation’s Air 
craft Division in Joliet, Ill., with Globe 
being host at a fine dinner and tour of 
their engineering and shop facilities 
One hundred and twenty-five mem- 
bers and guests attended the gather- 
ing. The girls in the office prepared 
and served the dinner, and the tour 
was conducted by engineering person- 
nel. A feature of the tour consisted 
of viewing the starting and operation 
of a pulse-jet engine. 
(Continued on page 86) 
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LA.S. NEWS 


Meet Your Section Chairmen 


Douglas A. King 


Hampton Roads Section 


Douglas Andrew King is an Aero- 
nautical Research Scientist and Proj- 
ect Engineer in Tank No. 2, N.A.C.A., 


Langley Air 
Force Base, Va. 
With N.A.C.A. 


since 1942, he has 
also been in Tank 
No. 1 and the 
Hydrodynamics 
Analysis Section 
aN of the Hydrody 

namics Division. 
His job at present is to conduct inves 
tigations dealing with various phases 
of the hydrodynamic performance of 
water-based aircraft, such as take-off 
and landing stability, resistance, spray, 
etc. His interest lies primarily in 
hydrofoils and their applications, al- 
though there are times when he has 
“been interested in not falling into the 
tank.” 

Mr. King finds it hard to determine 
just when and for what reason he first 
considered aeronautics as a Career. 
As a matter of fact, it would appear to 
be a composite choice. Perhaps the 
Sea would have been a more obvious 
choice, for Douglas King is the son of a 
Navy man and the grandson of an 
old windjammer sailor. He listened 
avidly to his seafaring grandfather as 
he told of his experiences, but by the 
time Mr. King was born in Norfolk, 
Va., on March 23, 1921, the days of 
the sailing ships were well over. 
Transportation, which forms the basic 
pattern in the life of any Navy family, 
was another possible career that ap- 
pealed to him. However, there was 
Engineering in which he was also inter- 
He found his solution by 
combining all of the three possible 
careers in the selection of aeronautics, 
or as he tells it: ‘‘With the passing of 
the sailing vessel, the airplane came to 
me to be the most finely balanced and 
wonderful engineering product; com- 
bine aeronautics with the sea and you 
get water-based aircraft.” 

His father’s profession necessitated 
Mr. King’s attending various institu- 
tions of secondary education. These 
included grammar school in Cork, 
Ireland, and high schools in Ports- 
mouth, N.H.; Old Orchard, Me; 
Vallejo, Calif.; and San Diego. Col- 
lege, however, was a different story. 
He stayed at Rensselaer Polytechnic 
Institute during his 4 years of under- 
graduate work and was graduated 
from there in 1942 with a Bachelor of 
Aeronautical Engineering degree. 


ested. 


Mr. King and his wife, the former 
Daisy Mae Hadlock, are parents of 
41/2-year-old Steven and 3'/:-year-old 
Linda. Both Mr. and Mrs. King are 
“addicted” to science fiction and 
attend the local gathering of the other 
science-fiction fans. Both are inter- 
ested in the Hampton Little Theatre. 
Mr. King tells us: ‘‘Although I have 
appeared briefly in a couple of produc- 
tions, my preference is for backstage 
work .... Recently, I have specialized 
in lighting and have lit such of our 
productions as Anderson’s Joan of 
Lorraine and Wilder’s Our Town.” 
He is also Treasurer and a Director of 
the Engineer’s Club of the Virginia 
Peninsula. 


Douglas C. Heimburger 
Wichita Section 


The son of a medical missionary 
and his wife, Douglas C. Heimburger 
was born 30 years ago in Weisein, 
China. He had 
completed his 
grade school edu- 
cation in China 
before his family 
returned to the 
United States to 
reside perma- 
nently. Mr. Heim- 
burger attended 
high schools in St. Louis and in Spring- 
field, Mo. He received his Bachelor 
of Science degree in Physics from 
Drury College and his Master’s de- 
gree in Aeronautical Engineering from 
Purdue University. 


Mr. Heimburger started flying in 
1939 in Springfield in the Civilian 
Pilot’s Training Program. He then 
became an Instructor in the C.P.T.P. 
and was later commissioned in the 
U.S. Army as a civilian pilot. He was 
both Flight Instructor and Ground 
School Instructor at Randolph Field, 


Mr. King has written sundry re- 
ports on his speciality. Some of his 
papers still remain covered by security 
classifications. However, among 
those that have been made public are: 
“Tank Tests of a Model of the PBY- 
type Outboard Float with Hydro- 
foils’’ (December, 1943); ‘‘Effect on 
Low-Speed Spray Characteristics of 
Various Modifications to a Powered 
Model of the Boeing XPBB-1 Flying 
Boat’”’ (coauthored with Newton A. 
Mas, June, 1945); and ‘‘General Tank 
Tests of a !/1-Size Model of the Hull 
of the Boeing XPBB-1 Flying Boat’’ 
(coauthored with Mary B. Hill, July, 
1946). 


Tex., from 1942 to 1945. In the 
Central Pilot Instructors’ Course at 
Randolph, he helped set up a course 
for pilots called ‘“‘Analysis of Maneu- 
vers.’ Hewasa Test Pilot at Wright- 
Patterson Air Force Base, Dayton, 
Ohio, in 1945, and ‘‘flew almost every- 
thing the Air Force had.”’ At Purdue, 
he taught a flight-test course to senior 
engineering students and instructed 
flying at the School of Aeronautics. 

Douglas Heimburger first came to 
Boeing Airplane Company, with which 
he is now associated, in 1948 as a Test 
Pilot for the YL-15 Scout liaison plane. 
He took the plane to Fort Bragg, 
N.C., where he demonstrated it be- 
fore the ground forces. After the 
huge six-jet, swept-wing B-47 bomber 
was developed at the company’s 
Seattle plant, he went there to par- 
ticipate in experimental flights. He 
returned to Wichita when two experi- 
mental models of the 60-ton bomber 
were brought there at the time its 
production was initiated at Boeing— 
Wichita. Officially, his position 1s 
XB-47 Project Pilot. 

Mr. and Mrs. Heimburger are the 
parents of Cynthia, aged 4, and Bruce, 
aged 1. 


Henry Kerr 
Detroit Section 


Canrection 


J. Parker Van Zandt 
Washington Section 


The photos on the left 
were inadvertently 
switched in the write-ups 
of Section Chairmen on 
page 84 of the December 


Review. We offer our 
sincere apologies to both 
members.—Ed. 
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BETTMANN ARCHIVE 


Taking the measure of atmospheric pressure dates 


back to Torricelli’s mercury column in 1643. 
Subsequently, the aneroid—or fluidless—barometer 
was developed. But while it offered a much higher degree of 


ortability, there was also a corresponding sacrifice of accuracy. 
) 


In fact, not until the advent of the first sensitive altimeter 
—engineered by Kollsman—was the aneroid diaphragm recognized 


to be an extremely reliable gauge of pressure differential 


The pointer of the Kollsman 80,000-foot Sensitive Altimeter accurately 
indicates a change of fifty feet while the positive diaphragm 


movement is only one ten-thousandth of an inch. 


This outstanding example of precision engineering and careful 
manufacturing technique typihes Kollsman leadership in the fields 


of circraft instrumentation, optics and electro-mechanical controls. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 
KOLLSMAN INSTRUMENT CORPORATION 


ELMHURST, NEW YORK @ GLENDALE, CALIFORNIA 


Continued from page 84 


Following the dinner and tour, 4 
business meeting was called to order 
by Chairman K. L.. Burroughs at 
8:20 p.m. All Officers, Advisor 
Board, and Committee Members wer 
introduced. The Historian’s book 
was shown and put on exhibition 
The newly acquired “Register of Mem 
bers and Guests’ was described and 
circulated for signatures. A rousing 
vote of thanks was extended to th 
Globe Corporation and their person 
nel for making the enjoyable evening 
possible Robert H. Wendt, Vice 
President of Aircraft Division, Globe 
and I.A.S. Program Chairman, re 
sponded and welcomed all on behalf 
of Russell Gage, Vice-President and 
General Manager. The program for 
the coming vear was discussed. Mr 
Gage introduced Charles Bonnette, of 
the Engineering Department, who 
was in charge of the evening's activi 
ties. C. Lusty, Chief Engineer, was 
introduced and showed various models 
of Globe Target Airplanes, describing 
each. He then commented on movies 
showing the testing and flying of their 
various target airplanes. Refresh 
ments were served, and the meeting 
closed at 10:30 p.m. 


> The November 3 meeting of the 
Chicago Section was held in the facili 
ties of the Western Society of Engi 
neers. Approximately 35 members 
and guests gathered in the lounge fora 
social period followed by a dinner in 
the main dining room. 


At 8:15 p.m., Section Chairman 
K. L. Burroughs called the meeting to 


order in the auditorium. Approxi 
mately 50 members and guests wer¢ 
present. The Chairman briefly men 


tioned the joint meeting to be held on 


December 5 with the Chicago Section 
of the S.A.E. Plans for the winte1 
and spring meetings were announced 
Mr. Burroughs then introduced Boone 
T. Guyton, Chief Test Pilot, Chanc« 
Vought Aircraft Division, United Air 
craft Corporation, as guest speaker. 


Mr. Guyton spoke about the engi 
neering and development problems en 
countered with the Chance Vought 
F7U1, the Cutlass. He discussed 
briefly the thought behind a tailless 
airplane, the two-position landin; 
gear, leading-edge slats, irreversibl« 
boost controls, and cabin pressuriza 
tion, as well as problems encountered 
in using dive brakes and special con 
trol devices. He mentioned many 
interesting situations relative to the 
test-flying of new military designs. A 
colored movie showing the Cutlass in 
flight was shown. A lengthy and 
interesting question-and-answer ses 
sion followed the talk. The meeting 
adjourned at 10:15 p.m. 
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Dayton Section 
Major W. A. Barden, Secretary 


Dr. Andrew Fejer, Chairman, De- 
partment of Aeronautical Engineer- 
Toledo, Ohio, 
addressed members and 
guests of the Dayton Section at the 
Biltmore Hotel on October 24. 


ing, University of 
some 50 


In speaking on the subject ‘‘Aero- 
dynamics of Propulsion Systems,”’ 
Dr. Fejer reviewed the airflow require- 
ments of reciprocating engines com 
pared with those of jet engines. 
Since ratio of air handled by a jet 
engine to that handled by a reciprocat 
ing engine is on the order of 12 to 1, it 
is readily seen that ‘‘aerodynamics of 
is a subject of 
major importance. The preliminary 
remarks were devoted to a statement 
of the fundamental factors affecting 
the choice of location of the various 


pre ypulsic yn systems” 


components of propulsion systems to 
attain the most favorable aerodynamic 
conditions. 

Dr. Fejer next discussed the aero 
dynamic relationships affecting induc 
tion-system airflow for jet engines 
with and without using ram air for 
both subsonic and supersonic veloci 
ties. This was followed by a discus 
sion of the effects of nozzle contour on 
exit pressure of the exhaust stream 
and, consequently, on the effective 
thrust developed. 


Basic concepts of the diffusors, 
guide vanes, and the like were dis 
well as the dimensional 
limitations imposed on those items 
as a result of structural requirements. 
In concluding, Dr. Fejer stated that 
we cannot separate internal from ex 
ternal phenomena because of the 
contradictory results that would be 
obtained. 


cussed, as 


Hagerstown Section 
L. T. Waterman, Secretary 


rhe meeting on July 11 was held at 
Moose Hall and was called to order by 
Chairman Dan W. Weller. 
last 
Maloney 


The minutes of the 
read. Mr. recom 
that the meetings be dis 
continued for the summer. The sug 
gestion was made that the next meet- 
ing be a picnic followed by the annual 
dinner meeting. It was decided to 
have the dinner meeting for members 
and guests in September. 


meeting 
were 
mended 


‘he Chairman was instructed to 
appoint a nominating committee to 
prepare a slate of candidates for 
officers for the coming year. The 
election of officers is to be held prior to 
the dinner meeting, at which time the 
new officers will be installed. 


H. C. Billings introduced the 


speaker, R. W. Kellhofer, Customer 


Relations Director, Fairchild Aircraft 
Division. Mr. Kellhofer gave a talk 
on the present state of the aircraft 
cargo-carrier industry and the require- 
ments of the Air Force. He made 
specific statements as to the responsi- 
bility of the manufacturer in providing 
modern designs to implement the 
defensive and offensive potentials of 
our country. 

> The Hagerstown Section held its 
annual dinner meeting at Fountain- 
head Country Club, October 17, with 
77 members and guests present. 

The Chairman, Dan W. Weller, 
introduced the newly elected officers: 
Chairman, Robert Gilson; Vice-Chair- 
man, William Maloney; Secretary 
and Treasurer, James Gibson; Advi 
sory Council, A. J. Thieblot, R. W. 
Lessard, P. E. Novgard, and D. Weller; 
and Representative to Area Nominat 
ing Committee, Bert Lindner. 

The financial report for the fiscal 
year ending September 30, 1950, was 
read by Mr. Waterman, Secretary 
Treasurer. 

Armand J. Thieblot, Chief Engi 
neer, Fairchild Aircraft Division, Fair- 
child Engine and Airplane Corpora- 
tion, talked on future activities of the 
Section. He proposed that a contest 
be initiated and a prize of $100 be 
awarded to the member submitting 
the best paper for presentation at the 
I.A.S. Annual Meeting. Papers 
would be submitted to a panel of 
judges for review before being sent to 
the national organization. Mr. Thie 
blot suggested that Ben Howard, 
General Manager, be contacted to 
obtain approval for the donation of 
the prize by the Fairchild Aircraft 
Division. 

The address of the evening was 
given by Lt. Col. Howard E. Kreidler, 
Deputy Assistant Director, Opera 
tions, Military Air Transport Service. 
He spoke on “The Air Lift to Japan 
and the Support of the Korean Opera- 
tions.” 


Hampton Roads Section 
George White, Secretary 


Organization of the Hampton Roads 
Section of the I.A.S. has been recently 
completed by members residing in the 
Hampton-Newport News-Norfolk 
area of Virginia. The movement to 
form a local section in this region was 
initiated last spring by a Steering 
Committee, consisting of Douglas A. 
King as Chairman, and William M. 
Bland, Robert W. Miller, and George 
White as Committee Members. 

A preliminary meeting of the I.A.S. 
members was held in June, and at that 
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time it was decided to delay formation 
of an active Section until fall in view 
of the many vacations and other sum- 
mer activities that would detract from 
meeting attendance. 

Therefore, the first regular meeting 
was held on September 29, at which 
time the Section heard an interesting 
and informative talk on ‘“‘Army Light 
Aviation.’’ The speaker of the even- 
ing was Major John Oswalt, Air Divi- 
sion, Research and Development Sec- 
tion, Headquarters, Army Field 
Forces. 

Major Oswalt discussed the desir- 
able and undesirable features of the 
aircraft operated by the Army at the 
present time, pointing out the great 
need for shorter landings, quicker 
take-offs, and reduced maintenance 
cost. Extreme simplicity of aircraft 
and power plant were emphasized as 
being of prime importance in obtain- 
ing maximum serviceability at ad- 
vanced stations in the field. 

A series of slides was presented to 
illustrate the various types of aircraft 
used by the Army Field Forces, and a 


motion picture depicted light air 
planes functioning as members of 


Army units for reconnaissance, target 
spotting, messenger service, and emer 
gency wire-laying. 

At the conclusion of the talk, a 
short business meeting was held, at 
which the officers were elected for the 
coming year. The following men, all 
members of the staff of N.A.C.A.’s 
Langley Aeronautical Laboratory, 
were selected to fill the respective 
offices: Chairman, Douglas A. King; 
Vice-Chairman, Charles Merlet; 
Secretary, George White; and Treas 
urer, William Solomon. 

Following adjournment of the busi- 
ness meeting, an informal session was 
held with Major Oswalt, who answered 
numerous questions and engaged in an 
off-the-cuff discussion of today’s light 
planes. 


Los Angeles Section 
H. A. Storms, Secretary 


On September 14, approximately 
150 members of the Los Angeles Sec 
tion had the pleasure of visiting the 
Navy's Air Missile Test Center at Pt. 
Mugu, Calif. Five large busses were 
chartered for the trip and departure 
was taken at approximately 8:00 a.m. 
Upon arrival, the were wel- 
comed aboard by the acting Com- 
manding Officer. In turn, several 
other base officers and Civil Service 
Navy representatives gave the group 
an insight as to the organization and 
multiple operations of this large and 
important test center. Following the 
indoctrination period, ‘‘All Hands’”’ 


guests 
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Members and guests of the Los Angeles Section are shown during an I.A.S. inspection tour on September 16 of the U.S. Naval Air Missile 


Test Center, Point Mugu, Calif. 


were organized into smaller groups 
and the actual inspection of specific 
installations and projects began. 

Elaborate mock-up installations and 
actual full-scale models were on dis- 
play for inspection at the various proj- 
ects. Short, interesting lectures were 
presented at each project, followed by 
highly profitable question-and-answer 
periods. 

Among the highlights of the after- 
noon were demonstration flights of a 
Navy pulse-jet and propeller-driven 
target drones. The small craft were 
expertly flown from the catapulted 
take-off to final descent by parachute. 
Following movies of missile tests 
shown in the auditorium, the visiting 
party departed for Los Angeles. 


Naval officers and men, together 
with several representatives of con- 
tractors, gave freely of their ‘‘off- 
hour’’ time to provide the I.A.S. mem- 
bers with a most enjoyable and profit- 
able field trip. 


p An outstanding specialists’ meet- 
ing was held on the evening of October 
5 when a lecture was presented to 
approximately 70 people by W. E. 
Fellers, Assistant Chief Aerodynami- 
cist, North American Aviation, Inc. 
Mr. Fellers’ topic was the ‘‘Develop- 
ment of a High-Load Capacity, 6- 
Component Internal Balance.’’ The 
design and construction of the balance 
was accomplished by North American 
Aviation personnel for use in high 
Mach Number wind-tunnel tests of a 
sting-mounted model, wherein an 
internal. six-component balance of 
small volume was required to handle 
high loads (up to 1,000 lbs.) with a 
high degree of accuracy. Further 
design requirements were satisfied to 
provide a balance with an exterior 
that was a concentric annular ring 
having no proturberances beyond the 


case as to permit location in the duct 
of the model. In addition, provisions 
were made to allow for ten to 20 pres- 
sure leads and electrical leads through 
the balance system. The balance is a 
flexure-mounted system measuring 
123/, in. in length and 2!/, in. in 
diameter which has essentially no 
interaction. 

On the basis of the results to date in 
the Southern California Cooperative 
Wind Tunnel, the balance has been 
found to provide the desired degree of 
accuracy and repeatability. Mr. 
Fellers supplemented his lecture with 
slides showing the design development 
and test results. The lecture was fol- 
lowed by a period of discussion and 
inspection of the balance system. 


Montreal Section 
G. E. Otter, Secretary 


The Montreal Section held an 
organization dinner meeting in the 
International Aviation Building on 
October 26. Fifty-five members and 
guests attended the meeting 

A survey of I.A.S. members residing 
in the Montreal area had encouraged a 
Steering Committee to proceed with 
the organization of this Section. 

W. K. Ebel, I.A.S. Vice-President 
and Vice-President of Engineering, 
Canadair Limited, briefly outlined the 
history and aims of the I.A.S. 

The following officers were elected 
for the 1950-1951 season: Chairman, 
J. W. R. Drummond, Supervisor, 
Sales Engineering, Canadian Pratt 
and Whitney Aircraft Company, Ltd.; 
Vice-Chairman, E. B. Schaefer, Chief 
Technical Engineer, Canadair Lim- 
ited; Secretary, G. E. Otter, Techni- 
cal Engineer, Canadair Limited; and 
Treasurer, W. B. Boggs, Assistant to 
Montreal Superintendent, Trans Can- 


Approximately 160 members participated. 


ada Air Lines. The Advisory Board 
consists of W. K. Ebel; D. L. Mordel, 
Associate Professor of Mechanical 
Engineering and Director, Gas Dy- 
namic Laboratory, McGill University; 
W. B. O'Neal, Chief of Design Sec- 
tions, Canadair Limited; and H. V. 
Wright, President of Canadian Wright 
Limited. 

Dr. D. C. MacPhail, Assistant 
Director, Mechanical Engineering Di- 
vision, National Research Council, 
Ottawa, addressed the gathering on 
the subject of ‘Jets and Sprays.” 
Dr. MacPhail covered the problems 
associated with proper atomization of 
liquids used in internal-combustion 
engines, gas-turbine engines, etc. 
Slides were shown, as well as an inter- 
esting film covering the experimental 
work carried out in the N.R.C. drop 
let wind tunnel. 


New York Section 


R. P. Harrington, Secretary 


Willy Ley, Research Consultant, 
was the speaker at the first fall meet- 
ing of the New York Section held in 
the auditorium of the Engineering 
Societies Building on October 10. 
Chairman R. Dixon Speas presided at 
the meeting. About 150 persons 
attended. 

“The Upper Atmosphere—Its Ex 
ploration and Exploitation’’ was the 
topic for Mr. Ley’s talk. After giv 
ing an extensive review of the concept 
of the upper atmosphere for the past 
nine centuries, Mr. Ley then dis- 
cussed in considerable detail the more 
recent findings. Since the war, ex 
tensive exploration was made possible 
by instrument-carrying rockets cap- 
able of reaching extremely high alti- 
tudes and has added much to our 
knowledge of the atmosphere. He 
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ENGINERRING PERSONNEL 


needed for development of aircraft propellers, fuel 
controls, hydraulic pumps, air conditioning, etc., at 


HAMILTON STANDARD 
DIVISION UNITED AIRCRAFT CORPORATION 


East Hartford, Connecticut 
DESIGNERS—MECHANICAL 
Minimum—5 to 7 years’ aircraft engine or product 
design experience preferred; have extensive knowl- 
edge of hydro-mechanical mechanisms. 
DESIGN ANALYTICAL ENGINEERS 
3-5 years’ aircraft engine or product design exper- 
ience preferred; ability to calculate gearing, 
torque, friction and stresses. 
Salary commensurate with training and experience. 


Send resume of education, background and experience to 


Mr. R. J. Tierney, Personnel Dept. 


HAMILTON STANDARD 


East Hartford 8, Connecticut 


ENGINEERS NEEDED 
IMMEDIATELY 


Men with aircraft experience are needed in the Engi- 
neering Department of Chance Vought Aircraft, Dallas, 
Texas, for work in the following classifications: 


AERODYNAMIC ENGINEERS 
STRUCTURAL DESIGN ENGINEERS 
FLUTTER AND VIBRATIONS ENGINEERS 
ANTENNAE DESIGN ENGINEERS 
DESIGN DRAFTSMEN 
CASTING AND FORGINGS ENGINEERS 
POWER PLANT ANALYSTS 
ELECTRONIC DEVELOPMENT ENGINEERS 
AIRCRAFT INSTRUMENTATION ENGINEERS 
STRUCTURAL TEST ENGINEERS 
TECHNICAL ILLUSTRATORS 
TECHNICAL WRITERS 
HYDRAULIC TEST ENGINEERS 
WEIGHTS ENGINEERS 


Send resume of training and experience to 


Engineering Personnel 


CHANCE VOUGHT AIRCRAFT 


Box 5907, DALLAS, TEXAS 


Engineers wanted for 


MILITARY PROJECTS 


at North American Aviation, Inc. 
Los Angeles 


Excellent openings for qualified 


AERODYNAMICISTS 


(Design and Research) 


STRESS ANALYSTS 
AIRCRAFT DESIGNERS 


(Electrical, Electro-Mechanical, Structural, Hydraulic, Etc.) 


and specialists in all other phases 
of aircraft engineering. Please in- 
clude summary of experience in 
reply. 
Engineering Personnel Office 


Section 2 
NORTH AMERICAN AVIATION, INC. 


LOS ANGELES INTERNATIONAL AIRPORT 
LOS ANGELES 45, CALIF. 


DESIGNERS AVAILABLE 


“CAL-AERO TECH” graduates are immediately useful 
without break-in...and dependable. 


EXPERIENCE 

4000 hours on board and in aircraft shops, with fundamentals and ac- 
tual work assignments under supervision of Aircraft Factory Experienced 
Designers — specializing in design of component parts — proficient 
in layout, strength checking and manufacturing process analysis. 
New class graduates each th— serving Douglas North 
American * Boeing * Northrop « Curtiss-Wright + Lockheed 
Convair Ryan Airesearch and many others. 


HIRE A “CAL-AERO” GRADUATE — HE’LL DELIVER THE GOODS 


Phone or write 


CAL- AERO TECHNICAL INSTITUTE 


Grand Central Air Terminal — Glendale 1, California 


Aircraft Engineering 
FOUNDED 1929 
The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
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pointed out that experimental findings 
at high altitudes agreed closely with 
those predicted for the standard 
N.A.C.A. altitude. He also added 
information regarding the mean free 
path of molecules and the temperatures 
encountered up to considerably above 
100 miles. 
ing, 


According to his reason 
the practical altitude limit for 
propeller and turbojet-powered air- 
craft would be in the neighborhood of 
70,000 ft. Rocket-powered aircraft 
would best be operated above 250,000 
ft. altitude to eliminate drag effects re- 
sulting from their great speed. 

A motion picture in color illustrat- 
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ing the use of the V 
upper-air research was presented. 


general discussion followed the presen- 


tation. 


Ottawa Aeronautical Society 


J. C. Finlayson, Secretary 


The October 30 meetin 
the Lecture Hall of the 
Museum, Ottawa. F. N 
President, Piasecki 


poration, was the speaker, and he 
gave a most interesting talk under 
the heading ‘‘ Military Applications of 
Large Transport Helicopters.’ Mr. 


can make it! 
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The Kenyon trademark is a well known sym- 
bol in the field of specialized equipment. It is 
a symbol of creative engineering backed by pro- 
ducts designed for specific applications. 

With an organization skilled in quality work- 


manship, Kenyon maintains full facilities for the 
machining, finishing, assembly, testing and in- 
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rocket in the 


g was held in 
National 
Piasecki, 
He licopter Cor- 


1951 


Piasecki outlined helicopter develo; 
ments up to the present time, 
scribed the probable future trends 
and gave a comprehensive outline as 
to how the transport helicopter fit 
into military operations. The speaker 
was introduced by the Society’s Chair 
man, Air Marshal G. O. Johnson, and 
was thanked by H. S. Rees, Chief 
Aeronautical Engineer, Department 
of Transport, Canada. 


Philadelphia Section 


Dale Hamilton, Secretary 


The following officers were intro 
duced at the October 4 meeting 
Chairman, Hugh Mulvey; Vice-Chair. 
man, H.S. Campbell; Secretary, Dak 
Hamilton; and Treasurer, L. Cheese 
man. 

The meeting chairman, 
Simpson, Naval Air Material Center 
introduced the speaker, 
Moore, Manager, Design Division 
Wright Aeronautical Corporation Di 
vision, Curtiss-Wright Corporation 
Mr. Moore reviewed the development 
of various of aircraft power 
plants. He pointed out that the 
reciprocating engine was a highly de 
veloped piece of machinery. He fur 
ther stated that it had now reached 
the stage of diminishing returns for 
further development and that the next 
practical step was a completely new 
concept of engine development. It 
seems logical, he said, to follow the 
steam development, which went from 
the reciprocating engine to a turbine 


George 


Vincent 


types 


The turbine engine lends itself to 
component testing. The facilities of 
component testing of large engines 
must be extremely large and expen 
sive. For example, for the 5,000-hp 
engine, the compressor horsepower 1s 
approximately 15,000 and the turbine 
horsepower is 20,000. Another ap 
proach to this problem is the com 
pounding of several smaller engines as 
was done with the Allison T38. 

The propeller turbine is more effi 
cient at high-burner temperatures 


while the jet turbine is more efficient 
at lower burner temperatures and 
high mass flow. Therefore, the de 


velopment of the turbine in the turbo 
prop engine must be given special con 
sideration. The ultimate aims for the 
turboprop engine are higher burner 
temperatures and higher compression 
ratios. With these developments not 
far off, it seems possible that specific 
fuel consumption can be brought be 
low those of the piston and compound 
engines. 

The control problem of turboprops 
is more complicated than that of the 
jet engine, because the propeller speed 
must also be taken into account. 
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St. Louis Section 
Jack A. Durand, Secretary 


fhe first fall meeting was held on 


September 12 at the Institute of 


Technology Building at St. Louis 
University. David S. Lewis, Vice- 
Chairman, presided. The Secretary 
save the minutes of the previous 


organizational meeting and the report 
of the meeting of the Officers, at which 
the Program and Membership Com- 


mittees were appointed. Ben G. 
Bromberg, McDonnell Aircraft Cor- 
poration, and Dr. C. J. Kippenhan, 


Washington University, were desig- 
nated Chairmen of the Program and 
Membership committees, respectively. 
A committee was appointed to inves 
tigate and decide upon a permanent 
meeting place. 

rhe Program Committee presented 
its general outline for meetings in 
1951. The programs, as outlined, 
will include presentation of technical 
papers by local members, talks by 
nationally prominent people, and an 
occasional field trip to a big industry 
in this district. 

It was then decided to encourage 
student participation in the meetings 
by inviting them to attend the meet 
ings and perhaps, in the future, spon 
competitive paper 
presentations by Student Members. 


sor a series of 


Edward Flesh, of the Program 
Committee, then introduced the 
speaker of the evening, R. H. Belt, 


McDonnell Aircraft Corporation, who 
spoke on “‘Power Controls and Arti- 
ficial Feel Systems.’’ Mr. Belt gave 
a summary of control systems that 
were adequate enough at low speeds 
but that in high-speed flight gave rise 
flutter, stick 
forces so that some artificial means to 


to oscillations, 


regulate the stick forces necessary to 
operate the control surfaces had to be 
Mr. Belt presented slides 
and discussed various types of hydrau 
lic, spring, 


boost 


devised. 


and aerodynamic power 
A discussion period 
followed in which he answered many 
questions presented by the audience. 

Following the talk, a Shell Oil Com- 
pany film, Brittsh Farnsworth Autr 
Show, was presented in which many of 
England’s latest reciprocating-engine, 


systems. 


je-engine, and turboprop-engine air 
craft were viewed. Sixty 
attended the meeting. 


members 


San Diego Section 
W.H. Shutts, Secretary 


held on 
members and 
Following the din- 
ier, a short business meeting was held 
to announce the results of the annual 


A dinner meeting 
Yeptember 28 with 42 
guests attending. 


was 


election of new officers. Those elec- 
ted are: Chairman, W. T. Immen- 
schuh; Vice-Chairman, C. C. Love, 
Jr.; Treasurer, R. P. White; Corre- 
sponding Secretary, W. H. Shutts; 
and Recording Secretary, N. E. Max- 
well. 

The speaker of the evening was 
William C. Keller, Project Engineer, 
San Diego Division, Consolidated 
Vultee Aircraft Corporation, who pre 
sented a paper on ‘‘Propeller Turbines 
in Transport Aircraft.” 

Mr. Keller described the proposed 
installation of an Allison 501-A2 
turboprop engine in the Convair 240 
transport airplane. Computed flight 
performance data for the 240 with the 
turboprop engine as compared with a 
reciprocating-type engine of the same 
output showed significant improve- 
ment in take-off and altitude fall-off 
characteristics with an accompanying 
decrease in weight of about 1,400 lbs. 
It was estimated that the cost would 
be comparable on a production basis. 
Mr. Keller foresees a permanent place 
in the short-range transport field for 
the propeller-turbine-powered air 
plane. 

An interesting the 
development and future possibilities 
of the turboprop engine followed Mr. 
Keller’s talk. 


discussion of 


> Asuccessful forum on the subject of 
‘‘Advances in Aircraft Instrumenta- 
tion’’ was held by the Section at a 
dinner meeting on November 2 with 
51 in attendance. 

The panel speakers were: M. C. 
Brady, Research Engineer in Charge 
of Dynamics-Engineering Test Lab- 
oratory; R. A. Ackley, Research 
Group Engineer in Charge of Instru- 
mentation Laboratory; H. K. Cheney, 
Chief of Missile Test; and W. W. Fox, 
Flight Project Engineer. All of the 
are from Convair. K. R. 
Jackman, Chief of Convair’s Engineer- 
ing Test Laboratory, served as Moder 
ator. 

The discussion covered instrumen- 
tation of the Convair PB-5Y, measur 
ing techniques as related to aircraft 
instrumentation, instrumentation util 
ized in dynamic testing, and missile 
instrumentation. 


above 


Toronto Section 
H. C. Luttman, Secretary 


On October 19, the first fall meeting 
was held at the University of Toronto 
and was addressed by F. R. Thurston, 
Structures Laboratory, National Re- 
search Council, Ottawa. About 45 
members attended. 

Mr. Thurston’s subject was ‘‘Fatigue 
in Aircraft Structures’”’ and was illus- 
trated with slides. The speaker 
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started by emphasizing the importance 
of fatigue investigation and stated 
that, although the record of fatal 
accidents due to fatigue failure was 
fairly good, maintenance records 
showed that a high proportion of minor 
trouble was attributable to this cause. 
It was a problem, therefore, which 
would require the development of 
good fatigue-resisting practice in de- 
tail design and in shop techniques. 
Although at present no government 
regulations cover the subject, I.C.A.O. 
has recently put out a recommenda- 
tion that is a clear indication of the 
trend. 

Mr. Thurston proceeded to point 
out that our understanding of fatigue 
both in materials and structures is 
extremely sketchy and that almost all 
our present theory is based upon 
“assumption piled upon empiri 
cism.”’ 

He discussed S-N curves at some 
length and described some of the 
difficulties encountered in the com- 
pilation of reliable data from which 
such curves might be prepared and in 
the correlation of experimental re- 
sults with full-scale practice. He 
touched upon the inadequacy of test 
equipment (e.g., the monitoring of 
tests by strain gages had proved 
impracticable because the gages them- 
selves suffer from fatigue) and such 
features as size effect, rate of loading, 
temperature, relaxation periods, and 
finish, all of which render the problem 
a difficult one. Mr. Thurston also 
discussed the treatment of cumulative 
damage and the relation of cumulative 
damage to ultimate strength, conclud- 
ing that this relationship seemed to be 
as indefinite as our other knowledge of 
fatigue phenomena. Incidentally, it 
was of interest to note that, in many of 
the curves shown on the screen, 75S-T 
showed a much lower endurance 
than 25S-T under fatigue-stress condi 
tions. 

The speaker made reference to this 
last point in summing up and empha- 
sized that, although ultimate strengths 
of materials have increased enor 
mously, resistance to fatigue has not; 


therefore, it is a matter of great 
importance that research into the 


problem be pressed forward and 
fatigue-consciousness be instilled into 
all who are concerned in the design 
and manufacture of aircraft. 


Wichita Section 
Melvin H. Snyder, Jr., Secretary 


The officers of the Wichita Section 
for 1950-1951 are: Chairman, Doug 
las C. Heimburger; Vice-Chairman, 
Henry F. Waring, Jr.; Secretary, 
Melvin H. Snyder, Jr.; Treasurer, 
John Kintas. 
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Wichita’s New Officers: Shown at the October meeting of the Wichita Sect 
1951 Officers and the Speaker of the Evening. 
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on are the 1950 


From left to right, they are: Vice-Chairman, 


Henry Waring, Jr.; Program Chairman, Bill Pearce; Chairman, Douglas C. Heimburger; 


Speaker, T. H. McNary; Treasurer, John Kintas; and Secretary, Me 


Academy of Aeronautics 


Three films were shown at the Octo- 
ber 10 meeting at which Chairman 
James Sneden presided. The first 
movie, The Story of the Flying Wing, 
was obtained from Northrop Aircraft, 
Inc., and dealt with the design and 
development of the Flying Wing. 
The second picture, A Thunderbolt 
Is Made, showed the F-47 Thunder- 
bolt from raw materials to finished 
product. The third film was Prati & 
Whitney Water Injection, and it demon- 
strated the advantages of water injec- 
tion as applied to military aircraft for 
extra power boost in time of emer- 
gency. Forty persons attended the 
meeting. 


Cal-Aero Technical Institute 


Election of officers was held on 
September 12 with the following re- 
sults: Chairman, W. W. Lee; Vice- 
Chairman, James Spriggs; and Secre- 
tary-Treasurer, Charles Reid. 

The September 20 meeting was 
opened by outgoing Chairman John 
U. Sweeney. The speaker, Sergeant 
Clark of the Glendale Recruiting 
Service, spoke on the benefits of an 
enlistment in the U.S.A.F. The new 
officers were then introduced, and in- 
coming Chairman W. W. Lee ad- 
journed the meeting 


n H. Snyder, Jr. 


Student Branches 


California State Polytechnic College 


A film, Fortress of the Sky, distrib- 
uted by Boeing Airplane Company, 
was shown at the September 28 meet- 
ing. Chairman Milo V. Price pre 
sided; 25 members and 16 guests 
attended. 

On October 12, Hugh 
Instructor, Mechanical 
Department, C.S.P.C 
31 members and 
Texaco Combustion 
discussed the new « 
ber developed by Th« 
at their Beacon (N.Y 
Two films that wer 
Northrop Aircraft, Inc 
Views of All-Wing Aircraft and The 
Northrop Stupersor Rocket Sled), 
were shown. Chairman Price pre- 
sided. 


Haroldson, 
Engineering 
spoke to the 
guests on ‘‘The 
Process.’ He 
»ymbustion cham- 
Texas Company 
Laboratories. 
»btained from 
Viscellaneous 


The Catholic University of America 


The October 4 meeting was called to 
order by Chairman Charles J. Carney. 
Two films, N.A.C.A. Research and 
Ames Laboratory in Action, were 
shown. Twenty-two members at- 
tended. 


University of Cincinnati 


The film, Wind Tunnels of A.M.C., 
was shown at the September 29 meet- 
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1951 


The new Chairman, Doug Hein 
burger, was a test pilot in the develop. 
ment program of the YL-15 and i 
now at Boeing-Wichita’s Flight Teg | 
Section where he is a test pilot of the 
Boeing B-47 jet bomber. 

Hank Waring is Engineering Pilg 
for the Cessna Aircraft Company 
Mel Snyder is Acting Head, Aeronay. 
tical Engineering Department, Schoo) 
of Engineering, University of Wichitg 
where he is faculty sponsor of the 
I.A.S. Student Branch. John Kinta 
is in the Aerodynamics Section, Beech 
Aircraft Corporation. 

A dinner meeting held in the Shirk 
mere Hotel on October 12 was fol 
lowed by a technical paper delivered 
by T. H. McNary, Chief, Electri 
Staff Group, Wichita Division, Boeing 
Company. Mr. McNan 
spoke on the subject of “‘Application 
of Electronics in Aviation.’’ The tall 
included a summary of the funda 
mentals of electronics and illustrations 
of specific examples in the V.O.R 
Omnirange, and D.M.E. systems of 


Airplane 


flight navigation. 


ing. The picture demonstrated and 
explained the various wind tunnels i1 
use at the Air Materiel Command 
Wright-Patterson Air Force Base 
Dayton, Ohio, as well as tests typify 
ing those conducted in the tunnels 
The meeting, with an attendance ol 
25, was led by Chairman Dale A 
Benethum. 


Clarkson College of Technology 


Two films, Wright Builds for Ai 
Supremacy and PBM-3 Wing De 
struction Test, were shown at. the 
October 18 meeting. The former was 
concerned with the development of 
the Wright engine; the latter demon- 
strated the testing of the PBM-3 wing 
structurally from conception to com: 
pletion. Chairman Robert H. Waters 
presided. Fourteen persons attended 
the meeting. 

A coler sound film, N.A.C.A. Re 
search, which gave a general view 0 
research as conducted in the 
N.A.C.A. laboratories, was shown t 
the 18 persons attending the Noven- 
ber 1 meeting. Chairman Robert C 
Waters presided. 


University of Detroit 


New officers were installed at the 
September 28 meeting. They im 
cluded: Chairman, Donald R. Lap- 
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UNIVERSITY OF SOUTHERN CALIFORNIA 
The Faculty Adviser and recently elected Student Branch Officers are shown in the accom- 


panying picture. 


From left to right, they are: 


Faculty Adviser, Prof. James B. Vernon; 


Chairman, Theodore R. Metz; Secretary, Samuel G. Hansen; Treasurer, Norbert B. Vaughn; 


and Vice-Chairman, George S. Metteer. 


worth; Vice-Chairman, Richard Cass; 
Treasurer, Richard T. Robinette; and 
Secretary, Thomas E. Stuck. Joseph 
Conway and Thomas Hurst were 
désignated the Senior and Junior 
Representatives to the Student Coun- 
cil. 

A film, Super-Sonic Flow, as studied 
at the University of Michigan, was 
shown to the 20 attending members. 
Chairman Donald Lapworth led the 
meeting. 


Louisiana State University 


Two films were shown at the 
conclusion of the October 20 meet- 
ing at which Chairman Robert Daw- 
son presided. The pictures were 
loaned by the McDonnell Aircraft Cor- 
poration and were Little Henry and 
x HID-1. 


Massachusetts Institute of Technology 


Two films, Jet Getaway and Farn- 
borough Air Show, were shown at the 
October 17 meeting. The former was 
concerned with pilot ejection from 
fast jets and the latter with the 1949 
British S.B.A.C. show. 


North Carolina State College 


Speaker at the October 17 meeting 
was Major G. E. Lundquist, U.S.A.F., 
who is attending N.C. State College 
as a graduate student in Nuclear 
Engineering. Major Lundquist spoke 
on his experiences while flying the Bell 
XS-1. 


North Dakota Agricultural College 


A film shown at the September 21 
meeting was entitled Flight Log. It 
was produced by the Shell Oil Com- 
pany and demonstrated their part in 
the development of high-octane, anti- 
knock gasoline. 

Officers for the 1950-1951 school 
year are: Chairman, Donald Trett; 
Vice-Chairman, Robert Flynn; Secre- 
tary, James Marquardt; and Treas- 
urer, Arthur Stennes. 


The Ohio State University 


Elections for the 1950-1951 officers 
resulted in the following: Chairman, 
Lee V. Gossick; Vice-Chairman, 
Robert Heninger; Secretary, Richard 
H. Miller; and Treasurer, David Ulry. 


The University of Oklahoma 


The October 11 meeting was opened 
by Chairman Harold G. Coles, Jr. A 
film, Introduction to Radar, was shown 
to the 20 persons attending. 


Riddle McKay College 


of Aeronautics 


Boyd Stevens, Assistant Engineer- 
ing Superintendent, Pan American 
World Airways, Inc., Miami, spoke at 
the October 12 meeting on ‘‘What an 
Airline Is.’’ The lecture was followed 
by a tour of Pan American’s overhaul 
shop and terminal. Chairman Joseph 
W. Justin presided. 

On October 30, two films, Power by 
Wright and Altitude Gyro, were shown. 
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Secretary Donald E. Morgan tendered 
his resignation. Chairman Justin 
presided and 75 persons attended. 


Spartan College of 
Aeronautical Engineering 


At the October 3 meeting, Leroy 
Keely and Aldon Fisher were elected 
Corresponding Secretary and General 
Secretary, respectively. Chairman 
James M. Mahaffey presided; 30 per- 
sons attended. 


Syracuse University 


Professor Leslie R. Parkinson, Chair- 
man, Departments of Aeronautical 
and Mechanical Engineering, College 
of Applied Science, Syracuse Univer- 
sity, was the speaker at the October 
18 meeting. His subject was ‘‘The 
N.A.C.A. Research and Development 
Board.’’ Chairman George Schmanke 
presided and 16 persons attended. 

The November 1 meeting was 
opened by Vice-Chairman Hal Stew- 
art. Jack Andrews, 138th National 
Guard Fighter Group, spoke on ‘‘The 
Pilot and the Military Airplane.” 

Three films shown were Airplane 
Structures; Aerodynamics: Lift; and 
Aerodynamics: Air Resistance and 
Streamlining. 


University of Toronto 


The following officers were elected 
for the 1950-1951 season: Chairman, 
S. Timoshek; Vice-Chairman, J. E. 
Topping; and Secretary-Treasurer, 
J. J. L. Adams. 


University of Tulsa 


The October 5 meeting was called 
to order by John Beadling, the 1949- 
1950 Vice-Chairman, and elections 
were held. The results were: Chair- 
man, John Beadling; Vice-Chairman, 
Owen Anderson; and Secretary-Treas- 
urer, William S. Jones. 


University of Wichita 


At the October 19 meeting, Chair- 
man Robert Foster introduced Prof. 
Kenneth Razak, Acting Dean, College 
of Business Administration and In- 
dustry, University of Wichita, who 
delivered a paper on ‘‘Boundary- 
Layer Control.’’ Professor Razak 
summarized the various methods pro- 
posed for control of the boundary 
layer and for increasing the maximum 
lift coefficient of airfoils. He pre- 
sented the basic theories regarding 
boundary-layer control and talked of 
some of the work being conducted in 
the wind-tunnel research program at 
the University of Wichita under the 
sponsorship of the Office of Naval Re- 
search. 
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Members Elected 


The following applicants for membership or applicants for change of previous grades 
have been admitted since the publication of the list in the last issue of the Review. 


Elected to Associate Fellow Grade 

Halpert, Percy, E.E., Engineering Dept. 
Head for Flight Controls, Sperry Gyro- 
scope Co. Div., The Sperry Corp. 


Transferred to Associate Fellow Grade 
Heath, William C., Chief Engineer & 
Manager of the Engineering Div., Solar 
Aircraft Co. 
Saksena, Gajraj B., M.Sc., Asst. Chief 
Stressman, Messrs. de Havilland Propel 
lers, Ltd. 


Elected to MEMBER Grade 


Algeri, Dante J., M-Sc., Instructor, 
Walter Hervey Junior College. 

Ayers, Kenneth B., B.Sc., Sr. Asst. 
Lecturer, Aircraft Design, Loughborough 
Engineering College. 

Beach, C. J., B.S., Technical Asst., 
British Overseas Airways Corp. 

Bellman, Donald R., M.S. in M.E., 
Aero. Research Scientist—Research Staff 
Engineer, N.A.C.A. (Muroc) 

Budish, Nathan N., B.Aec.E., Sr. Aerody 
namicist, Boeing Airplane Co. (Seattle). 

Danforth, Clarence E., S.B., Stress Vi 
bration Analyst, Turbine Component 
Section, General Electric Co. (Lynn). 

Engelbrecht, Alfred E., Ph.D., Vibra 
tion Engineer, North American Aviation, 
Inc 

Faught, Harold F., B.M.E., Thermody 
namicist, Westinghouse Electric Corp. 

Kurzweg, Hermann H., Ph.ID., Chief, 
Aeroballistics Div., Naval Ordnance Lab. 
(White Oak). 

Lowy, Mortimer J., B.S., Stress Analyst, 
Douglas Aircraft Co., Inc. (Long Beach). 

Meschino, Ronald G., B.Sc. (M.E.), 
Design and Development, Self-Employed. 

Potts, Robert G., B.S., Experimental 
Test Engineer, Propeller Div., Curtiss 
Wright Corp. 

Schimoler, John J., B.E.E., Section En- 
gineer, Design Group, General Electric Co. 
(West Lynn). 

Smeltzer, Sterling B., A.B., Chief 
Service Engineer, Curtiss-Wright Corp. 

Sokoloff, David, B. of M.E., Aerody 
namicist, North American Aviation, Inc. 

Stouffer, John W., Asst. to the Project 
Engineer in Charge of Testing, Marquardt 
Aircraft Co. 

Strough, Robert I., Ph.D., Project En- 
gineer, Analytical Group, Pratt & Whitney 
Aircraft Div., United Aircraft Corp. 

Talmage, Donald B., A.B., Aero. Re 
search Scientist & Member, Hq. Technical 
Staff, N.A.C.A. (Washington, D.C.). 

Tracy, Alfred C., B.A. (Physics), Dy- 


Namics Engineer, Douglas Aircraft Co., 


Inc 

Virgin, Edward W., B.S. in M.E., 
Eastern Representative, North American 
Aviation, Inc. 


Transferred to MEMBER Grade 


Baker, Marvin E., Capt. U.S.A.F.; 
Asst. Chief, Equipment Branch, Hq., Air 
Materiel Command, Wright-Patterson Air 
Force Base. 

Boswell, Clay C., Jr., M.S. in Ae.E., 
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IAS. National Meeting Schedule 


Nineteenth Annual Meeting—Hotel Astor, New York, January 29-31, February 1, 1951 
Sixth Annual Flight Propulsion Meeting—Hotel Carter, Cleveland—March 16, 1951 


Members or organizations wishing to submit papers for presentation at National Meetings should 
send outlines or summaries to the Committee no later than 5 months prior to the meeting. 

papers submitted will be considered for publication in the Journal of the Aeronautical 

Sciences or the Aeronautical Engineering Review. 


All correspondence should be addressed to: 
The Meetings Committee, Institute of the Aeronautical Sciences, 2 East 64th Street, New York 21, N.Y. 
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Helicopter Engineers 


research and development program 
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vineers, Vibration Analysts (with fight-test ex 
perience), Electronic Engineers (with strain-gage 
nstrumentation experience), and Test Pilot (with 
engineering background Minimum of 5 years’ 
experience. American Helicopter Co., Inc., Man 


hattan Beach, Calif 


Aeronautical, Electrical, Electronic, and Metal- 
jurgical Engineers and Aeronautical Draftsmen 
The Naval Air Station, Corpus Christi, Tex., is 
seeking engineers in several fields for present 
needs and probable future needs. Applications are 
desired from personnel who have training and ex- 
yerience in the fields of engineering described be 
w. Applications for the positions should be made 
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Industrial Relations Officer, Naval Air Station, 
Aeronautical Engineer 
Development of assigned prototypes and pilot in- 
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ward the development of repair methods; and 
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4,600 per year is open for immediate needs 
Electrical and Electronic Engineers 
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eloped electrical and electronics equipment; 
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type parts on installations; make sketches from 
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Several positions, ranging from grade GS-4 at 
$2,875 per year to GS-7 at $3,825 per year, are 
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Aeronautical Engineers 
and Junior level; for participation in the design 


Senior, Intermediate 


and application of rotary wing to convertible air 
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fliated with a cooperative aviation concern 
Inquiries welcomed from Aeronautical, Mechani 
cal, Stress, and Power-Plant Engineers; Detail 
and Layout Draftsmen. Experience in helicopter 
feld desirable Salaries will be commensurate 
with qualifications and are part cash, part stock 
Apply in writing with résumé of experience and 
education to: H. Peitzer, Gyrodyne Company of 
America, Inc 

Park, L.I., N.Y. 


Fitzmaurice Field, Massapequa 


Engineers 
neering personnel exist in the Bureau of Aero 
nautics, Department of the Navy, Washington, 
D.C.: Aeronautical Engineers S-11, $5,400 per 
annum. PP-65, conservation and substitution of 


Che following vacancies for engi 


critical materials; testing for prevention of engine 


This section is for the use of individual members of the Institute seeking new connections and 
Me organizations offering employment to Aeronautical specialists. Any member or organiza- 
tion may have requirements listed without charge by writing to the Secretary of the Institute. 


corrosion; specifications and standards for power 
PP-61, de 
velopmental programs and correction of defects in 


transmission devices and gearboxes. 


aircraft starters and auxiliary power plants 
PP-66, maintain continuous engineering appraisal 
of engines assigned, administer flight and labora 
tory tests, and take appropriate corrective action 
PP-67, evaluate designs, administer ground and 
flight tests, and maintain technical administration 
of research and development contracts for ram-jet 
and pulse-jet engines. PP-59, assist in develop 
ment, testing, and determination of operating 
limits for reciprocating and turboprop engines and 
Metallurgist 

Conceive, plan, and 


individual components thereof. 
GS-12, $6,400 per annum. 
supervise research, investigation, and develop 
ment work in the light alloys used in naval air 
craft. Aircraft Structural Loads Engineer—GS- 
11, $5,400 per annum Review and evaluate 
structural air-load reports, specify a series of 
structural flight tests, and investigate structural 
problems arising during development or testing of 
Mechanical Engi- 

Develop and im 


airplanes or guided missiles. 
neer—GS-9, $4,600 per annum 
prove existing equipment and review proposals 
for new catapult deck equipment such as equip- 
ment for handling, positioning, and securing air 
craft. Aircraft Preliminary Design Engineer 

GS-12, $6,400 per annum. Initiate and develop 
general designs of subsonic and supersonic land 
and carrier-based piloted and pilotless planes 
Supervisory Chemical Engineer—-GS-13, $7,600 
per annum. Initiate, supervise, and coordinate 
research and development projects directed 
toward new and improved solid and liquid rocket 
Supervising Aeronautical 
Rocket Power-Plant Development Engineer 

Head of the Rocket 
Engine and Component Section Development 


fuels and oxidizers 
GS-13, $7,600 per annum 
Section, which initiates, supervises, and coor 
dinates developmental projects of new and im 
Aero- 
nautical Rocket Power-Plant Development Engi 
neer (Installations) 
Head of the Guided Missiles Application Unit, 


proved rocket engines and components 
GS-12, $6,400 per annum 


which plans, initiates, and supervises the design, 
arrangement, and installation features of rocket 
Materials Engineer—GS-11, 

Designs and improves pilots’ 


engine systems 

$5,400 per annum 
clothing, parachutes, safety harnesses, survival 
equipment, life rafts, galley equipment, and related 
Aeronautical Engineer——GS- 
11, $5,400 per annum. Research, design, and devel- 


aircraft equipment 


opment of power-boost and power-operated flight 
control systems and componentsthereof. Fire Con- 
trol Design Engineer —GS-11, $5,400 per annum 
Assists project engineer in carrying out programs 
for the development of systems and components 
for the control of aircraft armament used in air-to 
Fire Control Design Engineers 
(2) GS-12, $6,400 per annum 


ground attacks 
Initiates and 
carries out programs for the complete develop- 
ment of systems and components for the control of 
Air Development Control 
GS-9, $4,600 per annum 


aircraft armament. 
Engineer Administer, 


coordinate, and execute projects of initial design, 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 
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procurement, development, and testing of air-to- 
Turret Design Engineer 
GS-11, $5,400 per annum 


ship guided missiles 
Performs administra- 
tive phase of research, development, and testing of 
Appli- 
cants submit Standard Form 57, application for 


aircraft turrets and turret components. 


Federal employment (available at any post office) 
to: Department of the Navy, Bureau of Aero 
nautics, Personnel Division, Attention: Aer-PE- 
22, 19th and Constitution Ave., N.W., Washington 
25, D.C 


Physicist, Electrical or Mechanical Engineer 
Graduate engineer for design, development, and 
Must be 
capable of electronic design work associated with 


testing of flight-test instrumentation 


servo systems, strain-gage measuring circuits, and 
other type instruments used in flight testing 
Mechanical knowledge must be sufficient to lay 
out installation of test equipment in airplanes and 
design mechanical test equipment for instrument 
calibration work in laboratory. One or more 
years of experience with background of aero 
nautical engineering work desirable but not 
essential. Cornell Aeronautical Laboratory, Inc., 
e St., Buffalo 21, 


Employment Office, 4455 Genese 
N.Y. 


Aeronautical Engineer 
open in office of Bureau of Aeronautics Repre 


Civil Service position 


sentative, 15 S. Raymond Ave., Pasadena, Calif 
Work involves administration of Government 
contracts for jet propulsion and other aircraft de 
vices. Engineering degree and 4 years of progres 
sive professional engineering experience in fluid 
mechanics and combustion applicable to jet pro- 
pulsion required. Advanced degree and experi 
ence in wind-tunnel testing desirable. Entrance 
salary $6,400 a year, Grade GS-12. Applicants 
should submit record of education and experience 
on Civil Service Form 57. 


Aircraft Dynamics Engineers—For research 
work in the fields of: subsonic and supersonic 
flutter, vibration, dynamic loads; stability and 
and helicopter 
Applicants must have good 


control of supersonic missiles; 
dynamic problems 
background in fundamentals of applied mechanics 
and mathematics. Advanced degree or previous 
Salaries commen- 
Cornell 
Laboratory, Inc., Employment 
Buffalo 21, N.Y 


experience in field is essential 
surate with training and experience 
Aeronautical 
Office, 4455 Genesee St 


Electronics Engineer— With interest in instru- 
mentation and automatic control to join instru- 
ment development group at the Wind Tunnels 
Laboratory. Starting salary $3,100—$3,825 per 
Apply Civilian Personnel 
Aberdeen Proving Ground, Md. 


annum. Division, 


Research Engineers—The Ballistic Research 
Laboratories have vacancies in the grades GS-14 
($8,800) and GS-13 ($7,600) for mechanical, elec 
trical, and electronic engineers. The positions in 
volve evaluation of complete weapons systems in 
cluding electronic and _ ballistic components, 
and the supervision of related research and ex- 
perimentation necessary to obtain basic data for 
such evaluation. Applicants should have good 
background in some or all of applied mathematics, 
circuit analysis, fire control, analog computers, 
and radar and should have research experience 
Address inquiries, mentioning this notice, to 


7 
| 
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AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 
No Physical Examination + No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 
$50.00 per week when disabled 


PREMIUM $38.00 per year 


Policies cover oll 
airlines in U.S. and 
American Flag lines 
world-wide — alse 
airlines in Canoda, 
Mexico and South 
America which meet 
safe operating 
standords. 


Backed by the 
Combined Assets of 


Aetna Casualty & Surety Co. 

American Surety Co. of N. Y_ 

Century Indemnity Compony 

Hartford Accident & Indem- 
nity Co. 

Morylond Casualty Co. 

Massachusetts Bonding & 
insurance Co. 


New AmsterdamCasualty Co. 


Stondord Accident Insurance 
Company 


Travelers Indemnity Co. 
United Stotes Fidelity & 
Guoranty Co. 


WRITE OR PHONE ANY U S. GROUP OFFICE 


UNITED STATES AVIATION UNDERWRITERS 
NEW YORK 7, 


CHICAGO 
LOS ANGELES 


80 JOHN ST. « 
WASHINGTON 
ATLANTA 


GRADUATE MECHANICAL 
ENGINEERS, CHEMICAL 
ENGINEERS, or PHYSICISTS 
for research design and development 
work on rockets, rocket components 
and guided missiles. Firm academic 
background in mathematics, hy- 
draulics, thermo-dynamics and stress 
analysis necessary. Experienced in 
the field of rocketry or allied work. 


Advanced degree desirable. 


Applicant must furnish transcripts 
of academic record, names of four 
persons familiar with research abil- 
ity, complete resume of past experi- 
ence and salary desired. All corre- 


spondence will be kept confidential. 


AEROJET 
ENGINEERING 
CORPORATION 


P. O. Box 296, Azusa, California 


AERONAUTICAL 


— =, 


ENGINEERING 


Commanding General, Aberdeen Proving Ground, 


Md., Attention Director, Ballistic Research 
Laboratories. 
Development or Experimental Engineer 


Graduate engineer with years’ experience in 


applied engineering, preferal in development 
Familiar with turbojet engines 
sign ability with background in 
and combustion. Capable of supervising develop- 
ment tests and writing good re 
reply to Solar Aircraft Company, 
Highway, San Diego 12, Ca 


Mechanical de 
thermodynamics 


Please direct 
2200 Pacific 


ports 


Thermodynamicist— Grad 
form theoretical and design 
bine-type power plants. Must be analytical with 
practical realization of manufacturing problems 
Background of thermodynamics 
and heat transfer necessary 
ence in applied engineering it 


1ate engineer to per 
analysis of gas-tur 


fluid dynamics 
Five years’ experi 
Must 
Please direct 
2200 Pacific 


these subjects 
be capable of writing good reports 
reply to Solar Aircraft Company, 
Highway, San Diego 12, Ca 


Aerodynamic, Vibrations 
Engineers— Must have mir 


and Senior Layout 
um of 5 years’ air- 


craft experience, preferably in helicopters. Please 
submit full details concerning education, back- 
ground experience, and capabilities Address: 
Chief Engineer, Kellett Aircraft Corporation, 


Central Airport, Camden 11, N_J 


266. Aerodynamics Engineer— Minimum of 4 


years’ experience For expanding program in 


boundary-layer control de ypment program 


Experience in boundary-layer work desirable but 


not essential Submit plete experience 
résumé Salary commen with qualifica 
tions. West Coast locatior 

256. Research Engineers—With experience 
in application of mathen and physical 


theory to the analysis of mechanism systems 


as applied to aircraft Engineers— Experienced 


in flutter analysis, calculating dynamic model re 
quirements, and correlating airplane and model 


data relative to flutter charact 


247. Aircraft Design Engineer 
lished eastern aircraft compan 
Thi 
drafting and layout people 


ristics 


Old, estab- 
wants additional 
qualified designers an appeal for 
t for those who, by 
experienced background, h proved themselves 
work on hy- 


control sys- 


to do dependable original design 
draulics installations, power ants 
tems, landing gears, and mechanical devices for 


aircraft. It is required that applicants are willing 
In letter of 


and 


to do their own basic design layouts 
application give details of erience, age, 


salary requirements 

245. Assistant Professor of Aeronautical En- 
gineering 
structural design, and static t 


-To teach aircraft ructures, aircraft 

g in Aeronauti 
cal Engineering Department of state university. 
Excellent opportunity for a ant who can as 
Send 


with 


sume responsibility for structur program. 


brief outline of education ar experience 


reply. Salary dependent « ialifications 
Available 
268. Sales Engineer—-Aeronautics— Will rep 
resent Eastern manufacturer or concern on 


Pacific Coast. Has excellent tacts top man 
agement in the industry. Ha 
Angele 


housing for local inventory N 


s office already 
established in Los n provide ware 


ther clients 


267. Administration— Ax single A.B. 
degree, University of Pennsy Major in 
administration; courses in industrial and aero 


nautical engineering. Almost six years 
testing in 


position as junior 


in aircraft 


last position Desires permanent 


Administrat Assistant or 
equivalent, with opportunity 


Philadelphia area 


advancement 


265. Aeronautical 
York University. 
in design. Age 28 tion with com- 
pany located in New York City or vicinity. 


Engineer—B.A.E., 


years’ 


New 
Almost two experience 


Desires pos 
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SCIENTIST WANTED 


Ottawa, Ontario 


Applicant should be a graduate 
in engineering or science, prefer- 
ably with post-graduate training 
in aeronautical engineering. A 
wide knowledge and at least five 
years’ experience in aeronautics 
is essential. The applicant must 
have served in the RCAF, prefer- 
ably in a position of responsibility 
in aeronautical engineering or 
armament work. Experience in 
research and development work 
will be considered an additional 
qualification. Must have ability 
to work well with others, tact and 


good judgment. Canadian 
Citizen. 
Duties: The chief duty of this 


position is to coordinate research 
programs in aeronautical engi- 
neering in government labora- 
tories and universities. 


Salary: $3600—$5700, de- 
pending upon qualifications and 
experience. 


Apply to: Box 1274, Station B, 
Ottawa, Ontario. 


GRADUATE PHYSICAL 
ORGANIC AND INORGANIC 
CHEMISTS. Ph.D. required. Men 
with firm academic background and 
industrial experience for research 
and development work in the field 
of liquid propellants. 
Should have knowledge of kinetics, 


and solid 


thermo-chemical measurements, 
high-polymers, interior ballistics, res- 
ins and nitro-compounds. Firm 
background of mathematics, plus 
the ability and desire for both group 
and independent research. 


Applicant must furnish transcripts 
of academic record, names of four 
persons familiar with research abil- 
ity, complete resume of past ex 
perience and salary desired. All 
correspondence will be kept con 
fidential. 


AEROJET 
ENGINEERING 
CORPORATION 


P. O. Box 296, Azusa, California 
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PERSONNEL OPPORTU 


SECRETS ARE COSTLY! 


In a competitive economy such as ours, trade secrets are usually guarded 
jealously. But, when national security is at stake, technical secrets be- 
come the common property of the members of a vital industry such as 
aviation. Guarded secrecy is too costly — too time consuming. That’s wh 

the National War Production Council was organized during World War IL. 


Today, under a program evolved by the Committee on Guided Missiles 
of the Research and Development Board of the Department of Defense, 
highly important developments are made available immediately to a 
select list of contractors, universities, technical institutions and govern- 
ment agencies connected with the missile program. 

Here’s how it works. At Bell Aircraft. or at any other major missile 
contractor or agency, an important contribution to the guided missile 
program may be developed. At once, it is relayed to other plants and 
agencies where it might provide the answer to a challenging problem. 
\s a result, time—the most essential element—is saved. Costly dupli- 
cation is avoided. Taxpayers’ dollars are conserved and can thus be 
applied to other vital projects affecting our security. 


From experiencing the incalcuable value of this information service as 
both contributor and beneficiary, Bell Aircraft appreciates fully the 
efficiency and foresight of our leaders in defending the American way 
of life. We are proud to be a member of a team where secrets are 
shared with the front line defense. 


Pioneer of Supersonic aircraft — remote controlled flight — jet and rocket propulsion — 
rotary wing aircraft — fighter design, armament and construction — guided missiles. 


NITIES 
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264. Executive, Assistant Project or Struc- 
tures Engineer— Aeronautical Engineer with 13 
years’ experience, B.S. and Master’s degrees. 
Approximately 7 years in structures covering pre- 
liminary and final stress analysis and structural 
design of aircraft components. Administration of 
structures department. ° Six years in general aero- 
nautical engineering as Chief Engineer of aircraft 
manufacture company covering design, structural 
analysis, static and flight testing, as well as super- 
vision and administration of entire engineering 
department. Presently Assistant Chief of Struc- 
tures. Desires position of executive or adminis- 
trative level commensurate with experience 


263. Aircraft Instrument Representative 
Requires post in Egypt. Twelve years’ experience 
including aircraft instrument technician and com- 
pass specialist. Specialization Courses: Instruc- 
tor to Egyptian Military Air Forces, R.A.F., and 
Indian Air Forces; Bombsight Instructor. In- 
spection experience—engineering companies. 
Member of the Institute of Navigation (London). 
Superintendent, aircraft servicing and mainte- 
nance. Aircraft development experience and tech- 
nical writing ability Widely traveled—South 
Africa, Egypt, Palestine, Iraq, India, and 
Baluchistan included. At present residing in 


Egypt. Age 28. British. 


262. Aeronautical Engineer—Eight years 
(1939-1947) with major airplane manufacturer as 
aerodynamicist and design engineer, embracing 
wind tunnel and flight testing in research and 
project work, airplane preliminary design, project 
chief aerodynamicist responsibility; some sales 
engineering with reference to military, commer- 
cial, jet-propelled, and flying-boat types of air- 
planes. Six years’ total teaching experience; 4 
years (1947 to present) as head of department, em- 
bracing applied aerodynamics and airplane de- 
sign, in foreign technical institute. Some ex- 
perience as consultant. N.Y.U. and M.L.T. 
Graduate School background. Age 35. Present 
contract expiring. Desires to relocate in U.S. or 
Canada. Receptive to propositions stressing op- 
portunity rather than job security 


261. Mechanical Engineer—B.M.E., 1943. 
Experience of 6'/2 years in aircraft industry in- 
cludes 5 years as aerodynamicist and 1'/2 years as 
lab analyst testing aircraft components and 
equipment Desires position doing mechanical 
development test work. Location—Los Angeles 


area. 


260. Pilot-Engineer—Transoceanic air-line 
captain and aeronautical engineer desires location 
in Southern California Area. Flight experience, 
8,000 hours land and seaplane, currently Constel- 
lation and Boeing Stratocruiser; formerly chief 
test pilot for manufacturer and air line. M.S. 
Aeronautics, M.S. Physics. One and one-half 
years’ manufacturer experience—aerodynamicist. 
Age 39; presently employed, desires change. 
Interested in either flying position with manufac- 
turer or executive transport, or responsible ground 
position 


259. Flight-Test Engineer—B.A.E., 1946, 
New York University. Four years’ experience in 
flight testing, covering instrumentation, opera- 
tions, planning, data analysis, and report writing 
gained as a civilian project engineer at Naval Air 
Test Center. Experience in machine-shop prac- 
tices, in wind-tunnel data analysis, and as assist- 
ant to a consulting aeronautical engineer. Will 
accept position anywhere in the United States 
Further information on request. 


258. Engineer—Eleven years in engineering 
and 5 years in sales as factory representative; 
management and some production experience; 
graduate of University of Michigan and Alexander 
Hamilton Institute of Business Administration 
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‘ 
| 
| 
| 
| | 
G 
DELL 
| 


102 


AERONAUTICAL 


Wishes to apply experience in the production de 
partment or to assist in coordinating production, 
sales, and engineering departments 
salary open 


Locality and 
A detailed outline of experience will 
be sent on request 


255. Flight-Test Engineer—B.Aero.E. Two 
and one-half years’ experience in flight test and 
aerodynamics Present duties include prepara 
tion of flight-test programs, flights as test engi 
neer-observer, reduction of test data, analysis of 
flight-test results, and report writing. Desires 
position in flight-test research program 
Age 24 


Location 
open 


254. Sales Engineering Representative 
management 


Sales 


experience of products requiring 


high-level engineering in aviation and general in 
dustry. Products electromechanical in nature can 


be represented from an engineering and sales 


ENGINEERING REVIEW 


standpoint in the Western state Location of 
office—Los Angeles 

253. Mechanical and Aeronautical Engineer 
Age 43. Seventeen years of experience in Europe 
Canada, and the United States Five years as 
chief inspector for Air Ministry in Warsaw; 2! 


years as technical manager of factory producing 


instruments for aircraft; 2 ye as inspector and 


later chief engineer with aircraft factory in 
Canada; 3 years as chief er rin charge of de 
sign of jet helicopter in U.S.A year in charge 
of combustion research; for | year conducted re 
search on ram-jets for Units States Air Force 
2 years as vice-president it rge of engineering 


and research of laboratory « g on research on 


combustion for U.S. Arm Navy, and industry 
Languages English, Frenc Polish, Russian 
and slight knowledge of German and Czecho 


slovakian 


BH. AIRCRAFT CO. ine. 


FARMINGDALE, NEW YORK 


JANUARY, 


1951 


251. Aeronautical Engineer—B.S. in Aer 
nautics, Massachusetts Institute of Technology 
1936 


guided-missile design and structural analysis 


Fourteen years’ experience in aircraft ang 


in 
cluding 7 years as project stress engineer on Army 


Navy, and commercial aircraft; 3 years as projec 
engineer on fighter and cargo aircraft; 
chief of 


guided missiles 


years 


structures and project supervisor » 


Desires responsible position jp 
project or structures department, or productioy 
engineering 


entailing shop liaison Capable of 


assuming full responsibility of departments, Age 


36 


250. Service 
Administration 


1949 B.S 


Maintenance 
Purdue 


Liaison 


University Graduate 


June degree in Air Transportation 
pilot’s license, A. & E. mechanic 
license, ground instructor rating in A. & E. Five 
years’ 


Has private 
retail sales experience. Business adminis 
tration and technical educational background 
Member of 
Desires position offering oppor 


Twenty-six months in U.S. Air Force 
Civil Air Patrol 
tunity for variety of experience and advance 
ment in service, maintenance, liaison engineering 
or administrative work Location open Ave 2? 


Complete résumé upon request 


249. Engineer 
Institute, October 
A.& E. Mechanic 


gineer’s license 


Graduate Cal-Aero ‘Technica 
1948 Holds valid C.AA 
license and C.A.A. Flight En- ¥ 


Currently employed as temp 


rary mechanic for an air line on DC-6 8,000-hour 
Willing to start at bottom; 
travel any where 
work Ave 24 


overhaul work or 
especially interested in oversea 8 


ingle 


246. Research and Development Engineer 
Desires position as technical assistant to executive @ 


engineer, technical liaison and coordination eng 


neer between technical groups or special technica 


assignments or project engineer with aircraft 


and/or missiles company Experience include 


several years of working with internationally 
known authority in technical aeronautics anc 
many years in aircraft industry Education in 
cludes pertinent science graduate pursuits, as we 
as usual undergraduate training in science. Cat 4 


offer suitable business and practical technical e 


perience along with supervision in applied tech 


nical aeronautic with early experience in basic re 


search 


244. Field 
der, retiring about 
from U.S. Naval 


Representative Naval Commat 
1951; B.S 
Academy, Ae.E 
Institute of 


January, degree 
degree from 
Nava 


4,000 hours logged flight time 


California Technology 


Aviator since 1935 


in all types, mostly single-seater fighters I 
pecially qualified for field representative job 
familiar with aeronautical material commands in @ 
both U.S. Navy and Air Force ; 
i 
205. Mechanical Engineer—Licensed Profes- § 


sional Engineer Eleven years’ experience: 2 


Washington 


Supervisory experi 


years of teaching evening classes, 
Louis, Mo 
ence includes 3 years as Chief of Design, 1 year a 
Project [Engineer 


University, St 


power plant), 1 year as Grouf 


Engineer (power plant), 1 year as Lead Man 
power plant and preliminary design) Active 
Wright Field and BuAer contacts 1943-1945 
active C.A.A. Washington contacts 1945-1946 
Experienced in preliminary design (8 years), in 


cluding practical estimations of manpower (shop 


and engineering) and material costs. Diversified 
experience ranges from complete airplane and 
guided-missile design to components, including 
liquid-oxygen test devices, injector plates, rocket 


shells 


miniature power 


motor high-speed bearing application 


plants, and optics systems for 
seekers. Will consider supervisory or administra 


tive work with a small aggressive, and well 


financed group. Currently holds two Professional 


(P-6) Civil Service Ratings 
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Acushnet Process Company. 14 
Aerojet Engineering Corporation... 100 
Aeronautical Engineering 68 
Aeronautical Engineering 68 
Airborne Accessories Corporation. 16 
AiResearch Manufacturing Company Division, The Gar- 

Allegheny Ludlum Steel Corporation............... 81 
Allison Division, General Motors Corporation. ....... 4 

Aluminum Company of 68 
B 
Baldwin-Duckworth Division, Chain Belt Company..... 48 
Bendix Aviation Corporation 

*Eclipse-Pioneer Division... 83 

¥*Scintilla Magneto Division. 11 
Boots Aircraft Nut Corporation. 44 
Bridgeport Thermostat Division, Robertshaw-Fulton Con- 

Bunhill Publications Limited 89 

89 
Chance Vought Aircraft Division, United Aircraft Cor- 

Chain Belt Company, Baldwin-Duckworth Division. .... 48 
Chicago Metal Hose Corporation.............++5++- 46 

Clifford Manufacturing Company Division, Standard- 

Thomson Corporation. Inside Back Cover 

D 
Dow Corning Corporation. 75 
E 
*Eclipse-Pioneer Division, Bendix Aviation Corporation. 83 
Electrical Engineering and Manufacturing Corporation. . 2 
F 
Fairchild Engine and Airplane Corporation, Fairchild Air- 

Fulton Sylphon Division, Robertshaw-Fulton Controls 

G 
Garrett Corporation, The, AiResearch Manufacturing Com- 

pany Division... 104 
General Motors Corporation, Allison Division........ 4 
G. M. Giannini & Company, Inc... 80 
B. F. Goodrich Chemical Company... 42 
Goodyear Tire & Rubber Company, Aviation Products 


Judex te Aduertisers 


H 
Hamilton Standard Division, United Aircraft Corpora- 
Holley Carburetor Company... 94 
I 
International Nickel Company, Inc., The...........-. 55 
K 
Kenyon Instruments Company, Inc...............000: 90 
Kollsman Instrument 86 
Lamb Electric Company, 78 
Lord Manufacturing 74 
M 
Marman Products Company, Inc... 72 
Glenn L. Martin Company, The...............-008- 59 
Miniature Precision Bearings, Inc...............2004: 64 
N 
North American Aviation, Inc... 89 
R 
Robertshaw-Fulton Controls Company, Fulton Sylphon 
Division and Bridgeport Thermostat Division ....... 
S 
Scientific Lubricants 80 
*Scintilla Magneto Division, Bendix Aviation Corpora- 
% Sperry Gyroscope Company, Division of The Sperry Cor- 
%Standard-Thomson Corporation, Clifford Manufacturing 
Company Division................+. Inside Back Cover 
Surface Combustion Corporation, Aiircraft-Automotive 
U 
United Aircraft Corporation 
Chance Vought Aircraft Division. 89 
Hamilton Standard 89 
United States Aviation Underwriters Incorporated... .... 100 
Vv 


* Specifications and further information on the aircraft 
products of these companies will be found in the 


1950 AERONAUTICAL ENGINEERING CATALOG 


The only publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves as a valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and accessories. 
tributed annually to Chief Engineers, Designers, Production Heads, and 
Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
Accessory, and Aircraft Parts Manufacturers; 
Army, Navy, and Governmental Agencies; Research Organizations; Engi- 
neering Libraries; etc. 


It is dis- 


Air Transport Companies; 


Published Annually by 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


2 East 64th Street 


New York 21, N.Y. 
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Patiently...working to production 
tolerances as fine as 80-millionths of 
an inch...the skilled craftsmen at 
AiResearch translate blueprints into 
miracles of metal which operate at 
speeds in excess of 100,000 rpm. 

So precise are the requirements of 
these products for today’s high-altitude, 
high-speed aircraft that some designs 
were declared “impossible” to fabricate. 

But the practical development of such 
designs to the point of mass production 
is the day-to-day task of the manufac- 
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TRANSLATING of 
miracle metal / 


turing division of AiResearch. Here, 
over 600,000 machined parts are turned 
out every month! They are used in 640 
different precision assemblies in the 
8 major categories listed at the right. 

So exacting is much of this work that 
some of the production machines them- 
selves must be invented to accomplish 
objectives never attempted before. Such 


pioneering in manufacture — as well as 


in design and laboratory testing — is 
typical of the progressive thinking and 
doing at AiResearch today. 


e Whatever your field, 
AiResearch engineers in- 
vite your toughest prob- 
lems involving high-speed 
wheels. Specialized experi- 
ence available in the fol- 
lowing major categories: 

Air Turbine Refrigeration 

Cabin Superchargers 
Gas Turbines 
Pneumatic Power Units 
Electronic Temperature Controls 
Heat Transfer Equipment 
Electric Actuators 

Cabin Pressure Controls 
An inquiry on your company 
letterhead will receive our 
prompt attention. 
AiResearch Manufacturing 

Company, Dept. B-1 
Los Angeles 45, California 
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